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1-MADE TO SPECIFICATIONS. PEDRICK Heat-Shaped piston rings 

conform to the specifications of the engine designer. PEDRICKS are approved and used 
by many leading engine builders. We will send upon request a reprint of an article from 
the Journal of the Society of Automotive Engineers entitled “Important Factors in Piston 
Ring Design." It explains why conventional piston rings are best. 

0 — EVERYWHERE AVAILABLE. The PEDRICK distributing organization is 
world-wide in its scope. Everywhere adequate stocks ol PEDRICKS are in the hands of 
reputable merchants ready to render service. Write now for the name of the nearest 
Distributor carrying a complete PEDRICK stock. 

^-THE WELL KNOWN PEDRICK QUALITY never vanes. All PEDRICKS 

are Heat-Shaped — set to tension by heat. In this process every ring is made round from the start 
by machining a circular casting. In the last step of the process the finished casting is split and spread 
open the correct distance to give it the proper tension. Held in this spread position it is set to that 
correct shape by heating it to 1200 degrees Fahrenheit. Because the setting to this shape under heat 
is the last operation of the process, the exact desired shape is always obtained. Furthermore, the 
shaping under 1200 degrees Fahrenheit removes all internal stresses which may have been set up 
by casting, cutting and machining— stresses which, if permitted to remain in the ring as in all other 
processes, would cause the ring to warp or to lose tension. But PEDRICKS cost no more, even in 
the oil-control type, than ordinary snap rings— 25c each, and up. 
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PROVES ITS SUPERIORITY 


“NATURALINE"— The Super Avia- 
tion Fuel — is being favorably received 
in the aviation market on account of 
the following points of superiority over 
ordinary domestic aviation gasoline: 


Lighter weight of approximately 46 lbs. 
per hundred gallons. 


Reduced fuel consumption of from 5% 
to 15%, depending upon style of motor. 
Increased horsepower resulting in in- 
creased R. P. M. of from 50 to 125, 
depending upon style of motor. 


Clean burning, reducing to a minimum 
the formation and deposit of carbon, 

very materially. 


High anti-knock value, eliminating the 
for blending with benzol, or 
i-knock agents, even for the 
^hest compression motors on the 
market today. 


Naturaline is not a blend. It is made 
from 100% natural gasoline. 
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Hats off to the 
Question Mark! 

The remarkable sustained flight accomplished 
by this plane and her skilled aviators 
establishes another unique world’s aircraft 
record. 

The three Wright motors which furnished 
the power for the Question Mark were 
equipped with Bohn Ring True Master 
Rod Bearings and Bohn Ring True Crank- 
shaft Rear Bearings. 

Bohn Aluminum & Brass Corporation 
Detroit, Michigan 

NEW YORK CHICAGO PHILADELPHIA CLEVELAND PITTSBURGH 
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Travel Air smiles and 



Closing 1928 with a record volume 
of sales, we start 1929 (our 5th year) 
in a prosperous condition and in a 
happy frame of mind. Travel Air has 
been kept constantly in the public's 
eye through outstanding performance. 
Our Cabin Monoplane, “The Limousine 
of the Air," has met with enthusiastic 
approval everywhere. All Travel Air 
types have been improved and refined. 
Powerful New York financial interests 
have become associated with us. A third 
unit to our factory is being built. More 
than 1 16Travel Air distributors and deal- 
ers have become firmly established. They 
have already signed contracts for their 
1929 requirements far exceeding the 
1928 total. <| Distribution through 
distributors and dealers is our firm 


sales policy. The rapidly increas- 
ing interest o' 
tion affords an unlimited market in 
the building of airplanes adapted to 
business use with performance, depend- 
ability and safety as their outstanding 
features. <J That’s the kind of airplanes 
we have built and will continue to build. 
«J We have a large, modern factory; long 
years of flying experience; skilled en- 
gineers ; ample finance ; and we’ve always 
stuck to proven and exacting standards 
of construction. That’s why we have never 
had a structural failure in the air. 

WALTER H. BEECH, President 
TRAVEL AIR MANUFACTURING CO. 


TRAVEL AIR MFG. CO. 


The Standard of A ir craft Comparison 

WICHITA, KANSAS 
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RIGHT AERONAUTICAL CORPORATION 
Paterson, N. J„ U. S. A. 

# 





£r " ^j&ssir ” -"• 

ftKr.v/.::.::.:: S n l3£^^ «. *«*. 

: vr-pSS^rS 

WRIGHT 



The first name in flying 



B USINESS is now the basis 
of flying. Gone is the 
day of experimentation, of 
stunts, of fluttering flags and 
cheering crowds. The day of 
intelligent manufacture to 
approved design, of sound 
marketing plans, of adminis- 
trative policy in accordance 
with the established rules of 
profitable enterprise— the day 
of business in the air— is here. 

That is why the Buhl Aircraft 
Company, a unit of the far- 
reaching Buhl interests with 


their background of 95 years 
of leadership in America’s in- 
dustrial development, is an 
acknowledged leader. Airline 
operators, private owners and 
corporations alike find in the 
complete line of Buhl Air- 
sedans a plane to meet their 
every requirement. Those 
associated in a dealer capacity 
have a sound connection 
where factory co-operation 
and profit are assured. W e shall 
be pleased to mail catalogs 
or details of our dealer plan. 


DISTRIBUTORS 


IN THE NORTHWEST 
Mamcr Flying Service 


Johnson Flying Scrvl 


MASSACHUSETTS 


EASTERN CANADA 



l»|] II L (Aircraft Company 
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HOW LONG 
SRB BALL BEARINGS 
LAST IN AVIATION "V 
ENGINES IS STILL A, 

T HE flight of the "Question Mark” still leaves 
the endurance of SRB Ball Bearings in doubt. 

Here was a plane that took off to try and wear 
out its component parts. Here was an endurance 
test that deliberately attempted to run parts to 
their death. 

When the "Question Mark” landed after giv- 
ing two SRB No. 214 Single Row Bearings in 
each engine a 150 hour beating on the main 
crankshafts of the Wright Whirlwinds, they were 
as fresh and ready for more as was the smiling crew. 

The "Question Mark” has proven beyond 
question that the ball bearing inherently suited 
to take to the air, is labelled "SRB”. Specify them. 

They are doing duty in such engines as Wright, 

Pratt & Whitney, Curtiss, Velie, Warner and 
others of famous names. 


Ball 



Shearings 
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adds another t 

e. Six contract mail operators in the 
Canada have found the Whirlwind 
C Three MB Model profitable and 
(525 horsepower) Speed Mail 
forefront of modern commercial 


9£e STEARMAN AIRCR/\FT G. 

-*■ WICHITA, KA NS AS v 
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"After 1,200 student landings . . . 
our sturdy Waco is going strong” 



So writes 

G. Ray Cullman, instructor 
Brooklyn Aero Club 



maintenance . . . features typical of WACO and 
Catalog AV21 on request. 
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WACO 


THE ADVANCE AIRCRAFT COMPANY .... TROY, OHIO 
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Acid to your 

Income 



Take photographs from the air with 
the new all-purpose mapping and oblique 

FAIRCHILD AERIAL CAMERA 


of aerial o 
panv that supplies the United States 
Air Service, the United Stales Navy, 
the Koyal Canadian Air Force, the 

Japanese and othergoverninentswith 
aerial cameras, now has developed 
a model designed particularly for 
commercial use. 

The new Model F 4 Fairchild all- 
purpose Aerial Camera offers un- 
limited possibilities to the airplane 
operator who wants to add another 
good sourceof revenue toll is income. 
Photographs for advertising pur- 
poses, for newspapers, for real estate 

city governments, 
for public utilities 

aerial mapping 
easy to obtain with 
this line camera. 

It was designed 
and built by the 
same men who built 
the cameras Com- 
mander lliebard E. 

Herd and his group 
of scientists are de- 
pending on in the 
South Polar re- 
gions. Captain Sir 
HubcrtWilkinsalso 



nand exacting conuner 

KM 

-i.ii.it 

Com- 


irn.v llw F 4 is 
used for tnkiiiK 


isusingFairchild 

Antarctic work. 

And Fai rehild 
Aerial Cameras 
hold all records 
for photography 

from high alti- 
tudes. The same vert i 

qualities which 

enable experts to make photographs 
from more than seven miles in the 
air at temperatures of more than 
sixty degrees below zero assure de- 
pendable operation under the con- 
ditions ordinarilv encountered in 
exacting commercial work. 

The new Fair- 
child F 4 is easy 
to install forver- 
tical work. The 
mount can be 
rotated 360 de- 
dates a rid I of 
film 75 feet long, 
enough for 110 
exposures 7" x 
10". Also accommodates standard 
8" x 10" cut film, or plate holder. 

The lens adjustment is auto- 
matic from eight feet to infinity. 
The focal plane shutter is of 
constant speed. Duplex dual control 


The A'eir Meielel 


makes the F 4 
easy to operate 
when taking 
eithervertical or 
oblique pbolo- 

” ~ •" s for 




the whole 

and an outline of the money-mak- 
ing possibilities with it. The low 
price, 81,597 complete with verti- 
cal suspension mount and cut film 
adapter, opens up the field of aerial 
photography to airplane operators 
everywhere. Also an ideal camera 
for photo section schools for every 


Let us tell you about the possibil- 
ities for adding to y our income by- 
aerial photography. This is a real 
opportunity for profit for every 
airplane operator. Address Fair- 
child Aerial Camera Corporation. 
270 West Thirty -eighth Street. 
New York City. 
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Crankshafts 

and 

Other Vital Forgings 

for the 

Aeronautical 

Industry 



THANK YOU for „i 


WYMAN 

GORDON 

The Crankshaft Makers 


WORCESTER, MASS. 
DETROIT, MICH. 
HARVEY, ILL. 
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PowiiV* PowcirPOWCIi! 

^Whirlwind Power 

150 M.P. — X25 H.P. — 500 H R 

that combines Safety 

with Sl>ECD 


(.V HE new Wright Production Programme 
vy is gauged to meet the needs of plane 
builders and commercial air line operators 
who want Whirlwind efficiency in a wider 
range of plane design than the original 
Whirlwind provided. 

NOW. builders and operators will find 
the new Whirlwind Series in power sizes 
that cover every phase of commercial and 
private flying augmented by a nation-wide 
Service Organization that reaches into every 
aviation center. 

The public knows and mm, 

Wright Engines 


WILL ANY AGE FORGET 
TEE FIRST FRAIL CRAFT 
'WHICH BLAZED THE TRAIL 
OF M^NS CONQUEST OF 
TILE 'UPPER BLUE/ " 




WRIGHT 


Flli$T 

NAME in FLYING 


THANK YOU 
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A Well Earned Award 

W ITH the announcement of the award of the Col- 
lier Trophy for 1928 to the Aeronautics Branch, 
Department of Commerce, comes the sincere belief that 
a well earned award has been made. Since its inaugura- 
tion the Aeronautics Branch has been hampered in the 
efficient performing of its work by the lack of adequate 
personnel and appropriations. However, under the able 
and diligent guidance of Assistant Secretary William P. 
MacCracken and Maj. Clarence M. Young, the Branch 
has functioned remarkably well. 

If the amount of time "spent on duty” can be taken 
to count for anything, the Aeronautics Branch has most 
certainly more than justified its existence. Although few 
realize it, the personnel of the Branch has virtually 
worked day and night at the many tasks that call 
for immediate attention. When one considers that the 
Aeronautics Branch is, figuratively speaking, the Ameri- 
can aeronautic industry’s "Board of Appeals” one can 
to some extent visualize the almost unlimited scope of 

During the past year alone, thousands of applications 
for aircraft, pilots’ and mechanics' licenses have been 
received and attended to; sections of the Regulation Di- 
vision have been reorganized to the point where the 
Division now renders even better service to the industry ; 
the Inspection Department has been placed upon a more 
efficient and workable basis, as have also the Engineering 
Section, the Medical Section, the Airways Division, the 
Air Information Division, the Communications Section, 
the Publications Section, and the Research Division, etc. 
All that, to say nothing of the effective handling of thou- 
sands of complaints and petty grievances that have been 
brought to the Branch’s doorstep. 


Funds for Research 

T HERE certainly is no lack of capital available 
for the aviation industry at the present time. In 
fact it seems to be far easier to obtain money than 
to know how to spend it wisely. The need for 
capital to increase production has been met for the time 
being at least. Airlines have been able to purchase up- 
to-date equipment, and aerial service operators have been 
reasonably supplied with capital. Yet, the sale of aero- 
nautical securities continues and the public is still 
insistent upon buying into this great new industry. This 
condition has led to conditions which arc far from 
healthy. Not only has speculation driven the price of 
many aeronautical securities up to a price which is not 
warranted, but money is being put into ventures which 
have not been sufficiently carefully worked out before 
the capital was raised. There is bound to be a reaction 
to the present enthusiasm for aeronautical securities. 

It is obvious that the present enthusiasm and prosperity 
237 


should be taken advantage of, but the method of doing 
so is difficult to outline. It would seem, though, as if 
it might be possible for private companies to formulate 
plans for research work which would extend over a pe- 
riod of years. The larger companies in fields such as 
chemistry, metallurgy and electricity, carry on pure re- 
search work which is not designed to lead to immediate 
commercial gains along paths which can be foreseen at 
the time when the experiments are begun. A good deal 
of work of this nature is being carried on in national 
laboratories especially in Germany, but it would seem 
as if with the amount of capital available that some 
of this work could also be carried on by private com- 
panies. Almost every imaginative engineer has certain 
problems into which he would like to delve, and some 
few of them have the rare ability to work out funda- 
mental theories and underlying principles. The working 
out of abstract problems broadens the mental outlook, 
and a company which has engineers capable and allowed 
to do work outside of the strict routine of producing a 
commercial plane will have a very decided advantage. 

Calcium Chloride 

T HE dust problem on flying fiields is a serious one 
and most of the remedies put forward so far 
have been very expensive. Several fields tried the use 
of calcium chloride last summer with some success. This 
chemical attracts water and has been widely used on 
driveways and other places where it was inadvisable to 
lay down a tarred surface or concrete. Its proper use 
lessens the dust evil though it cannot be said to com- 
pletely eliminate it. 

In our issue of Dec. 15, 1928, an article was printed 
on its use and application. Several letters of protest 
have been received stating that calcium chloride acceler- 
ated corrosion and that its use might be accompanied by 
a considerable amount of danger from this source. 

To quote Admiral Moffet: 

“It is generally known that calcium chloride 
is an active corrosive agent, especially when in 
contact with aluminum alloys. We have had in 
the past considerable trouble from the use of 
calcium chloride as an anti-freeze agent. I would 
be fearful that if calcium chloride is used on 
aviation fields small particles might be carried 
back by the propellor blast and deposited on 
metal parts of the airplanes or engines and later 
cause serious difficulties.” 

With a plane whose structure was properly protected 
by good paints and varnishes there would probably be 
little danger of the calcium chlorides getting in to the 
metal surfaces. There is, however, no need of taking 
these extra chances and naturally, field operators will 
not wish to run the risk of possible extra corrosion in 
the planes operating from their fields. 
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TheN ew Fairchild Planes 


Low JFing Training Craft and Fo 
Monoplane Added to Line and 


T HREE airplanes designed to cover a wide range 
of requirements are now being produced by the 
Fairchild Airplane Manufacturing Corp., Farm- 
ingdalc, L. I. All three of these are monoplanes, two 
being cabin craft of the high wing type and one a low 
wing open cockpit training plane. The largest, which 
is designated "The Fairchild 71,” is similar to the FC2YV2 
Wasp powered cabin plane which has been in production 
for some time. The “71” embodies a number of im- 
provements in streamlining and interior finish over the 
FC2W2 but is structurally and aerodynamically the 
same. The two more recent dcvelopnunts, the "21” two 
place training plane and the “41” four place cabin mono- 
plane, are of conventional construction with the excep- 
tion of the tail surface structures, which are built up of 
riveted “Alclad” channel members. 

Designed for Instruction Needs 

The Fairchild 21 has been designed specifically to fill 
the requirements for an instruction plane. It is of the 
semi-cantilever type with a tandem seating arrangement, 
and is powered by a Genet five cylinder radial air cooled 
engine developing 80 hp. at 2,200 r.p.ni. The Fairchild 
21 has a wing span of 28 ft. 3 in., and a length of 21 ft. 
6 in. The weight empty is 755 lb., the disposable load 
495 lb., and the gross 'weight 1,250 lb. In tests the 
plane attained a high speed of 105 m.p.h., a cruising speed 
(at 1,880 r.p.m.) of 90 m.p.h. and landed at 40 m.p.h. 
The initial climb is 700 ft. per min. and the service ceiling 
9,440 ft. 

Three color outside finishes in any one of a number 
of stock combinations or to any specification, are avail- 
able. The finish is Berryloid and consists of nine coats 
sprayed on and sanded under controlled temperature 
and humidity conditions. 

The wing is in two sections attached at the lower 


ur Place IF hirlwmd Powered Cabin 
IF asp Transport Improved 


longerons and is of constant chord with the exception 
of the tips, which are elliptical in plan form. No depar- 
ture from conventional practice is found in the construc- 
tion, which consists of box spars and spruce ribs, the 
latter being placed closer together than necessary for 
structural purposes, in order to provide a smooth wing 
contour. Bearing surfaces of all drag bracing fittings 
on the wing are large so that the bracing will not be- 
come loose or be pulled into the wood. A Gottingen 
387 airfoil section is employed. The wing is set at 0 
deg. incidence and the dihedral angle is 2)< deg. Two 
streamline struts attached to the fuselage at the upper 
longeron are used in the external bracing of each wing 
panel. Ailerons, tapered in plan form, are hinged to 
the rear spar and balanced to compensate for yaw. Dif- 
ferential action, 30 deg. upward and 10 deg. downward 
is provided. 

Fabric Covering on Fuselage and Wing 

The fuselage is constructed entirely of welded chrome 
molybdenum steel tubing reinforced at the joints with 
plates of the same material. Hot linseed oil is sealed 
in the tubing to prevent corrosion. The entire fuselage 
is assembled on a master jig, resulting in interchange- 
ability of wings and landing gear with any fuselage. 
Fabric covering is used on both fuselage and wing struc- 

As previously mentioned, the tail surfaces are built 
up of Alclad channel members riveted together with '/i 
in. heat treated duralumin rivets. Heat treated steel 
holts are used, however, where fittings are attached. The 
main members of the structure are of .035 in. material, 
while the inner bracing members are of .020 in. stock. 
The tail surface structure also is covered with fabric. 

Elevators and rudder are unbalanced and so con- 
structed as to be interchangeable. The stabilizer is built 



Side vino of the new "Genet" powered Fairchild “21" training plane. 
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in two interchangeable sections. Tail surfaces are ex- 
ternally braced by streamline steel wires. Rigid attach- 
ment of the stabilizer to the fuselage in any oils of three 
positions makes it possible to anchor fin and stabilizer 
to the fuselage with streamlined steel wires, precluding the 
possibility of tail flutter. 

Landing gear is of the divided axle type, having a tread 
of eight feet and wheels located considerably forward of 
the center of gravity of the plane to reduce the possibility 
of a tail high landing or of nosing over. Combination oil 
and spring type shock absorbers are used and have a total 
travel of 10)4 in. The first six inches of this travel is 
cushioned on oil alone. The landing angle is 1 1 deg., and 
the stalling angle of the wing is 18 deg. These character- 
istics are highly desirable in a training plane as there is no 
tendency in a high landing for the nose to whip down. On 
the other hand, if a student tends to make a landing be- 
low the ground, the easy action of the oleo struts changes 
the angle of attack so slowly that there is no tendency to 
bounce. Wheel brakes are standard equipment. 

Rubber Tired Wheel Used 


Instead of the usual tail skid, a rubber tired wheel 
is employed, using the new 14x3 in. tire. This wheel 
is mounted in a fork which is free to travel the full 360 
deg. in the horizontal plane. Swiveling, however, is re- 
strained by rubber shock absorber cords of such size 
as to prevent oscillation of the wheel in taxiing, but to 
allow the wheel to deflect when striking ruts or when 
turning. The fork is mounted in a frame which is 
pivoted to the fuselage and is free to move upward and 
backward. The entire mounting assembly is placed 
within the fuselage and can be removed as a unit for 
inspection or repair. Oleo and spring shock absorbing 
mechanism is employed with a total travel of S in. in 
addition to the cushion of the tire. 

All instruments, including Pioneer air speed indicator, 
altimeter, tachometer, oil pressure and oil temperature 
gauges, are located in the student’s cockpit and instru- 
ments in the front cockpit are optional. A Hamilton 
wooden propeller also is standard equipment. Cowling 
includes a quickly removable magneto cover in front of 
the engine. An exhaust manifold of the collector ring 
type is carried in a deep recess and does not project 
beyond the surface of the cowling. The oil tank can 
be removed without disturbing the rest of the installation. 

Fuel is carried in a 20 gal. tank in the fuselage and 
feeds by gravity to the carburetor. The gasoline line 
is so attached that no gasoline can be trapped in the tanks 
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and no part of the line passes through the cockpit. All 
copper gasoline and oil lines are annealed. Gasoline 
flow is controlled by a valve on the fire wall and a strainer 
and water trap are included in the fuel system. 

Leather upholstery and Marshall spring cushions are 
used in the cockpits. Heel operated brakes and dual 
stick and rudder pedal are provided. 

The specifications of the Fairchild 21 as furnished 
by the manufacturer are as follows : 


Wing span 

Length 

Wing area 

Rudder area . , 
Stabilizer area . 
Airfoil section . 
Weight empty.. 
Disposable load 
Gross weight 
Power plant 
Highspeed... . 
Cruising speed 
Landing speed 
Initial climb . . . 
Service ceiling 
Cruising range 


28 ft 3 in. 

21 ft. 6 in. 

139 sq. It. 

16.68 sq. ft. 

9 sq. ft. 

4.5 sq. ft. 

13 sq. ft. 

Gottingen 387 

755 lb. 

493 lb. 

1.250 lb. 

Genet (SO hp. at 2.200 r p.m) 

105 m.p.h. 

.p.m : 90 m.p.h. 

40 m.p.h. 

700 ft. per min. 

.9,440 ft. 
. .425 mi. 


The Fairchild 41, cabin monoplane, which accommo- 
dates three passengers and pilot, has been designed to 
meet the demand for a fast and comfortable plane of 
small capacity. It is equipped with folding wings and 
therefore can be stored in a relatively small space. This 
feature makes it adaptable to private ownership. It is 
powered with the Wright Whirlwind J-5 engine. 

This airplane has a wing span of 36 ft., a length of 
25 ft. and a height of 8 ft. The width with wings folded 
is 12 ft. 6 in. The weight of the plane empty is 1,780 
lb., the dosposable load 1,220 lb. and the gross weight 
3,000 lb. The high speed is 130 m.p.h., cruising speed 
(at 1,650 r.p.m.) 108 m.p.h. and landing sneed 49 m.p.h. 
In tests the plane attained an altitude of 5,350 ft. in 
10 min. The initial climb is 720 ft. per min. and the 
service ceiling 12,400 ft. Color options and finish are the 
same as the Fairchild 21. 

One of the outstanding characteristics of the Fairchild 
41 is the combination of folding wings and a relatively 
wide landing gear tread. This is made possible by the 
use of wing stubs of triangular plan form, rigidly at- 
tached to the top of the fuselage and each braced to the 



Front quarter view of the Wright powered Fairchild “41” monoplane. 
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lower longeron by a streamline strut. Gasoline tanks 
are contained in the wing stubs and the landing gear 
shock absorbing struts are attached at the outer apex 
of the triangles. The wing panels fold backward, hinged 
at the rear spar and, in order to fit them close to the fuse- 
lage, flaps are provided along the portions of the trailing 
edges not occupied by the ailerons. When extended the 
wing panels are braced by a single broad strut from the 
bottom of the fuselage and are locked securely to the 
front of the wing stubs by a hinge pin actuated by an 
operating handle. A padlock attached to the rear spar 
releases the operating handle and at the same time re- 
leases the locking handle on the wing flaps, which are 
swung upward and rest on the upper surfaces of the 
wing panels when the wing is folded. The mechanism 
is so designed that the visible padlock cannot be locked 
until the wing panels and flaps are in their proper posi- 
tions and guides and catches are provided to assure per- 
fect alignment before the hinge pin is placed in position. 
It is said that the wings can be folded by one man alone 
in 45 sec. 

A Gottingen 3S7 Airfoil Section 

The outer panels of the wing are of conventional wood 
construction with spars consisting of two solid planks 
of spruce laminated together, forming a solid beam 6 
in. deep and 1J4 in. thick. Ribs are of spruce with 
plyjvood gussets. Heavy wood compression ribs and 
double wire bracing produce a high degree of rigidity. 
The leading edge is reinforced by extra ribs and covered 
with sheet duralumin in the structure. The ailerons are 
balanced and differentially operated and extend through 
two-thirds of the semi-span at the trailing edge of the 
wing. The inner one-third of the trailing edges of the 
wing panels constitute the flaps. An aileron area of 
29 sq. ft. is provided for a wing area of 200 sq. ft. Both 
flap and aileron structures are built up of riveted Alclad 
and covered with fabric as in the case of the wing struc- 
ture. Ailerons and flaps on each panel are interchange- 
able. The angle of incidence of the wing is 0 deg. and 
the dihedral V/z deg. A Gottingen 3S7 airfoil section 
is employed. 

Another interesting feature in the Fairchild 41 is the 
construction of the wing struts. In most planes of this 
type two independent struts are used on each side, one 
being attached to each spar. In the new Fairchild plane 
a single built-up strut is employed and consists of two 
duralumin channels, 3 in. deep, braced to each other to 
form a truss. The main members of this strut meet at 
the lower end and are approximately 18 in. apart at the 
upper end. The entire unit is covered with fabric in 
streamline form. This strut is attached by a screw ad- 





Three view drawing of the Fairchild “41.” 

justment to a heavy duralumin cross truss between the 
wing spars. The point of attachment at the lower end 
is directly below the rear spar. This arrangement pro- 
duces an unusually clean external bracing system and 
eliminates the drag caused by interference of one strut 
upon the other in cases where two are used. It also 
results in a saving of more than 50 lb. of weight over 
the usual type of bracing employing two steel struts. 

Welded chrome molybdenum steel tubing with rein- 
forcing plates of the same material at the joints con- 
stitutes the fuselage structure. Important fittings are 
alloy steel forgings and are bolted in place with taper 
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Three vine drawing of the Fairchild “21.” 


bolts. Accurate location of fittings is obtained by the 
use of a master jig, making wings and landing gear 
interchangeable with any fuselage. The two wing strut 
fittings on either side of the bottom of the fuselage are 
connected together by a steel tie rod which passes through 
the fuselage tubing and has a tensile strength of 12 tons. 
The engine mounting is an integral part of the fuselage. 
The fuselage cross tube directly .behind the instrument 
board is made of special noil-magnetic steel so as not to 
affect the compass. 

Wood fairing is used on the fuselage structure and 
windows and doors are a part of this fairing. The corn- 
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pleted structure is covered with fabric and doped. Floor- 
ing, controls, seats and other units are made up as sepa- 
rate assemblies and bolted in place. 

Construction of the tail surfaces is similar to that of 
the Fairchild 21 and elevators and rudder are unbal- 
anced. The front edge of the fin is adjustable on the 
ground. The fin does not telescope into the tail post, but 
is bolted to the top of it. This construction has been 
adopted so that the fin will not rust tight in the fuselage. 

The stabilizer may be set rigidly in any one of three 
positions and the screw adjustment in flight acts on the 
elevator instead of on the stabilizer. The screw adjust- 
ment operated by the elevator applies a load, by means 
of steel cross springs, to the elevator cross shaft and so 
takes the load off the control stick. The adjustment 
is controlled by an irreversible micrometer screw and 
the entire mechanism is independent of the normal ele- 
vator control and imposes no strain upon it. This device 
has the same effect on the balance of the plane as the 
usual stabilizer adjustment, the principal advantage being 
that its use permits rigid attachment of the stabilizer to 
eliminate tail flutter. The mechanism is actuated by a 
crank at the left of the pilot’s position and a very accu- 
rate adjustment is possible because of the irreversible 
screw thread and the absence of catches or other devices 
to retain the adjustment. 

No pulleys are used in the control system. The rud- 
der cables run directly to the horns, passing under the 
cabin floor and are fitted with fiber guides where required. 
The aileron control is operated by a torque tube running 
from the base of the control stick to a point under the 
cabin floor where it is possible to run cables directly up 
the wing struts to the wing, where there are bell cranks 
and push pull rods to actuate the ailerons. Cables for 
the elevator control pass through the aileron torque tube 
and one of these is attached directly to the bottom of the 
stick. The other cable is attached to a small link which 
operates in the opposite direction ‘from that of the opera- 
tion of the stick. Elevators are operated by push pull 
rods from the cross shaft which is inside of the fuselage. 
Brakes are operated by tension cables running on bakelite 
pulleys. 

The result of this unusual control system is that there 
are no exposed wires or levers in the cabin eliminating 
the danger of objects accidently jamming the controls. 
Dual flying controls are standard equipment and dual 
throttle and brakes also may be furnished. The control 
stick, which is made of duralumin so as not to affect the 
compass, is located between the two front scats and some- 
what forward of them. An extension makes it possible 
for the occupant of either scat to fly the airplane. The 
extension reaches above the pilot’s knee and terminates 
at the usual position. Brakes arc operated by the pilot's 





The tail assembly and fuselage structure of the Fairchild “21” training plane. 
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heels and it is not necessary to remove the toes from the 
rudder stirrups when applying the brakes. 

The instrument board is compact and all instruments 
are mounted in a small metal panel finished in crackle 
lacquer to match the upholstery and occupying the central 
one third of the board. The space on either side of the 
panel and directly in front of the two seats is upholstered 
in leather, with a five inch thickness of soft padding 
behind the upholstery. Arrangement of the instruments 
has been especially developed through cooperation with 
the Pioneer Instrument Co. and compass, air speed in- 
dicator, altimeter, tachometer, oil thermometer and oil 



Showing method of strut attachment on the Fairchild 
"41” cabin mono plane. 

pressure gauge are included as standard equipment. Pro- 
vision has also been made to add a clock, turn and bank 
indicator and other instruments if desired. All of these 
units are of the small -dial type and are flush mounted 
including the compass. On the pilot’s left are the usual 
engine controls in an aluminum casing together with 
ignition switch, gasoline valve and primer. 

The cabin, which is 4 ft. 1 in. high, 3 ft. 2 in. wide 
and 7 ft. 11 in. long, is entered through doors on either 
side. These doors are strong and are fitted with triple 
locks. Upholstery is in two tone leather and broadcloth 
and behind this is a thick layer of kapoc sound proofing 
material. Grained walnut is used for interior trim. The 
rear seat, which is continuous across the back of the 
cabin, is equipped with deep Marshall spring cushions 
and upholstered in leather. Behind this seat is a bag- 
gage compartment large enough for four suit cases and 
under the seat is a locker for tools and other equipment. 
The individual front seats arc of metal and also are 
fitted with Marshall spring cushions and have storage 
space beneath them. Fore and aft adjustment is provided 
for the pilot's seat and the other front scat can be re- 
versed so that its occupant faces aft. 

Non shatterable glass is used in the windshield and 
forward windows and the window beside the pilot’s seat 
is fitted with an automobile type regulator by which it 
mav be raised and lowered. A ventilator and floor heater 
are’ standard equipment. The floor is carpeted and safety 
belts to match the upholstery are provided for all seats. 

The general design of the cowling is somewhat similar 
to that of the Fairchild 21, which was previously de- 
scribed. and includes a recess for the exhaust manifold 
which is of the collector ring type. The exhaust is carried 
off in a tail pipe under the fuselage and all of this pip- 
ing is recessed in the fuselage fairing although separated 
from it by an air space and a metal wall. Incorporated 
in this tail pipe is the new silencer recently developed 
after long research by the Fairchild company. 
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A Hamilton wood propeller with spinner is standard 
equipment but a metal propeller also can be furnished 
as extra equipment. An Eclipse hand-inertia starter is 
also standard equipment together with a primer and car- 
buretor heater. Fuel is carried in two 25 gal. tanks built 
into the fixed triangular wing stubs on either side of the 
fuselage and feeds by gravity to the carburetor. None 
of the gasoline is carred over the occupants’ heads or in 
the folding portion of the wings. The fuel capacity can 
be nearly doubled however by adding two tanks in the 
folding portion of the wings. 

Gasoline lines are attached at both the front and rear 
of each tank so that no gasoline can be trapped in the 
tanks. A selective valve of the Air Service type located 
on the fire wall permits drawing of fuel from either tank. 
From this valve it passes through a strainer and water 
trap before reaching the carburetor. One gauge is fitted 
to each tank and is located inside the cabin above the 
window. Each gauge consists of a bakelite tube con- 
taining a cork ball floating on the surface of the gaso- 
line. This device is simple, dependable and in complete 
view of the pilot. 

Landing gear is of the split axle type having a tread 
of 10 ft. and shock absorbers are of the oil and spring 
type having a total travel of 10 in., the first 6 in. of which 
is cushioned on oil alone. The remaining 4 in. is on oil 
and spring and is used for taxiing. As in the case of 
the Fairchild 21, the plane is equipped with a tail wheel 
mounted in the same way as that of the smaller plane. 
The shock absorption is accomplished by means of rubber 
cords installed without initial tension and the entire 
mounting unit is placed in a separate water tight com- 
partment in the fuselage which prevents mud from col- 
lecting in other parts of the fuselage. The tail wheel 
is fitted with a 14 x 3 in. tire and the deflection in land- 
ing is 5 in. in addition to the cushioning of the tire. 

Floats Can Be Installed on the “41.” 

Standardized floats can be installed to replace the land- 
ing gear of the Fairchild 41 when the plane is to be used 
as a seaplane. These floats are so designed that they 
can be attached to the same fittings on fuselage and wing 
stubs as the regular landing gear. The time required to 
replace the landing gear with floats is said to be ap- 
proximately 3 hr. For winter flying, skis may be in- 
stalled in place of the Bendix disc wheel and brake units 
which are standard equipment. The tire size is 30x5 in. 

The specifications of the Fairchild 41 as furnished by 
the manufacturer arc as follows : 



36 ft. 

Wing ^sjian . . y . . . ^ 

12 ft. 6 in. 

Length . . 

25 ft 

Height 

8 ft. 

Wing area 

200 sq. ft. 

Airfoil Section, Gottingen. . 

387 

Aileron area 

29 sq. ft. 

Elevator area 

1 1 .6 sq. ft. 

Stabilizer area 

16 7 sq. ft. 

Fin area. 

4 sq. ft. 

Rudder area 

7.2 sq. ft. 

Weight empty. 

1.780 lb. 

Disjxtsable load 

1.220 lb. 

Gross weight 

3.000 lb. 

Power plant, Wright J-5. . , 

(200 hp at 1.800 r.p.m ) 

High speed 

130 m.p.h. 

Cruising speed 

; '. .650 r.p.m ) 108 m.p.h. 

ted 

49 m.p.h. 

Initial climb 

720 ft. per min. 

Climb in 10 min 

5.350 ft. 

Service ceiling 

12.400 ft. 

Cruising range 

(1.650 r.p.m) 500 mi. 
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Lands 


by rVirplane 


By Charles V. Stanton 


R ECLAMATION of thousands of acres of now 
idle and useless land in the Pacific northwest, and 
the development of a new and profitable field for 
the commercial use of the airplane is promised by a 
series of experiments being conducted in Southern Oregon 
where "logged-over" lands arc I icing seeded and 
converted into stock ranges through the use of planes. 
By cutting the cost of seeding to nearly one-half that 
of the older methods, airplanes promise to open up a 
field that has almost unlimited possibilities in the log- 
ging districts of the country and in the grain-producing 

The recent tests made in Southern Oregon have proved 
beyond all question that the airplane may be used very 
satisfactorily and efficiently in sowing grass seed over 
land that otherwise would be absolutely valueless. The 
experiments are being closely watched by the U. S. 
Forest Service, the Oregon State Agricultural College 
and by stockmen, who are becoming very enthusiastic 
over the possibilities of this new use for the airplane. 
Future experimentation will undoubtedly lead to the 
extension of airplane seeding methods, giving an addi- 
tional source of revenue to plane operators. 

While all work attempted so far has been in the way 
of handling range grass seed, it is not at all improbable 
that methods will soon be devised for distributing wheat 
from the air to seed the great wheat fields of the north- 
west and Canada, and, if this can be done on a basis 
proportionate with the saving that has been effected in 
sowing logged over lands, the use of the airplane in 
seeding operations in future years is definitely assured. 

Thousands upon thousands of acres of logged over 
lands in Oregon, Washington and parts of California 
may be restored to usefulness by this new method, af- 
fording not only profit to airplane operators, but giving 
room for the expansion of the sheep industry, through 
availability of additional ranges. 

Barren IVastcs Remain 

In logging operations, it has been the practice to re- 
move the merchantable timber from the land, leaving 
undesirable trees upon the ground. After the timber 
wanted for lumber is removed, the tracts are left cov- 
ered with logs, snags, limbs and other debris which 
is allowed to dry and is then burned. These slashings, 
often covering thousands of acres, burn with an intense 
heat, destroying all of the vegetable matter in the soil, 
and leaving the land barren and useless, a hideous waste 
of charred logs and half-burned stumps. 

Most of this land, being in rough, mountainous coun- 
try, does not have sufficient agricultural value to war- 



Part of the Clark Wilson Co. original timber stand 
near Globe, Ore 


rant the expense of clearing. It is usually on steep 
hillsides, isolated, and with shallow soil, incapable of 
supporting agricultural crops. 

land for sheep or cattle, but must first be seeded with 
the type of grass best adapted to it. Seeding by hand 
has been too slow and too costly for general use and has 
been employed only where conditions were ideal. Stock- 
men have long been seeking some method whereby this 
land, which they can buy, or lease at a very low price, 
can be economically converted into suitable ranges, and 
it has remained, apparently for the airplane to furnish 
the satisfactory solution to this problem. 

The first experiments in seeding logged-over land 
from an airplane were made by Harold R. Adams, South- 
ern Oregon Travel Air distributor, who maintains head- 
quarters at Roseburg, Oregon. Lieutenant Adams, who, 
following his wartime service took up aviation commer- 
cially. spent several months conducting a series of tests 
before accepting the first contract, which called for the 
seeding of 1,200 acres of land in the Coos Bay district 
for a newly organized corporation that planned to de- 
velop a range for 5,000 head of sheep. 

The most difficult part of the experimentation was 
the development of a hopper suitable for distributing 
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the seed. Mr. Adams used a Travel Air biplane of the 
open cockpit type for this work, placing the hopper in 
the front cockpit, with a spout equipped with a spreader 
device built through the bottom of the fuselage. The 
spout was equipped with a shut-off valve operated from 
the pilot's seat. It required a good deal of test flying 
to determine the size of the opening, as it was necessary 
to take into consideration the amount of ground to be 
covered, the width of distribution and the speed of the 
plane. The whole plan was worked out along original 
lines, following a preliminary survey by the pilot, who 
flew over the tract after the boundaries had been marked 
out, so that they would be visible from the air. 

A temporary field was established about five miles 
from the tract to be seeded and the work was started. 
On most of the area seeded the ground was gone over 
twice, the second time at right angles to the first. A man 
on the ground checked the distribution of the seed and 



Loading seed into the hopper of the OX - 5 powered 
Travel Air biplane. 


signalled the operator where it was necessary to go over 
ground that had not been reached on the first flights. A 
rather unique method was used in checking the distribu- 
tion of the seed. Rolls of sticky paper, 10 ft. in length, 
were spread out upon the ground at various points of the 
tract, catching the seed as it fell and giving a general 
idea regarding the thoroughness with which the ground 
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was covered. Smudges were built at intervals to show 
the drift of the wind and were also used for signals 
between the ground observer and the pilot. 

The first experiment resulted in securing a great deal 
of very valuable information, and led to the success met 
with in later tests made on much smaller tracts, some 
being only from 100 to 200 acres in size. 

The seeding flights have been found quite hazardous. 
In the first place, the territory covered, as has been 
stated, is rough and mountainous in character. It is 
covered with debris of all kinds so that a forced landing 
is almost sure to mean disaster. Usually it is at con- 
siderable distance from the temporary landing field estab- 
lished as a base for operations. Flying must be done 
at low altitude in order to avoid the effect of the wind 
in carrying the seed. The gulches, draws and ravines 
create numerous cross currents that keep a pilot con- 
stantly upon the alert. 

Altogether the work requires a great deal of flying 
skill, for in addition to meeting the flying hazards, the 
operator must fly his plane in such a manner that the 
bands of seed as he distributes them are parallel, without 
too much gap or overlap. Flying across a field at an 
elevation of from 250 to 500 ft. and at a speed of from 
75 to 80 m. h. p., cutting off the flow of seed at the boun- 
daries and keeping the distribution uniform, is a task 
that requires much skill and experience. 


II eat of Fire Loosens Soil 


Several important facts have already been learned from 
the experiments made. One of the most important is 
that the seeding is most effective if it follows imme- 
diately after the fire that burns through the slashing. 
The heat causes the soil to become loose and porous, and 
it is covered with ashes, so that the seed finds a much 
better bed than is the case after rains have beaten down, 
the surface. It has also been learned that the work can 
best be done on damp, cloudy days as there is usually 
less air movement. There is still much to be learned and 
to be worked out by future tests. The style of hopper 
to he used is one of the most essential factors. The 
seed falling through a small opening is scattered by the 
propeller blast, so that it falls over a wide strip below 
the plane. In handling heavier seeds, however, such as 
wheat, or other grain, the rate of fall is much more rapid 




Left — Wind River logging area in 1924. Right — After slash burn near Globe, Ore. 


and the distribution is not so wide. This will require 
a hopper that will scatter the seed over a wider area 
by some mechanical means. 

While some tests have been made with grain seeds, the 
bulk of the experimentation has been with the lighter 
grass seeds. The English Rye, Alsace and White Clover 
form the favorite combination for range use. Clover, be- 
cause of its widely different characteristics, is usually 
sown separately from the grass seeds. 

Plane Seeds 150-200 Acres Daily 

The comparison of costs between hand and airplane 
methods of sowing, easily shows why the airplane method 
is certain to be adopted in the future. In the first place, 
hand seeding on many of the tracts is almost prohibitive 
because of the nature of the terrain. Seed must be car- 
ried in by pack train, and must then be taken out in bags 
by the sowers, who must pick their way over fallen logs, 
stumps, rocks and numerous obstacles, making it prac- 
tically impossible for them to cast the seed evenly over 
the entire tract. Then, too, they can carry only a com- 
paratively few pounds of seed, so that they spend the 
greater part of their time walking to and from the source 
of supply. However, the time involved is the chief 
factor in favor of the airplane seeding method. An 
expert seeder, under the most favorable conditions, can- 
not seed more than 5 to 8 acres of logged over land in 
a day's time, and it may easily be seen that the task of 
seeding several thousand acres by this method is very 
slow. The airplane seeds from 150 to 200 acres daily. 
The labor costs, not including the materials used, in the 
hand method vary from 75f to $1.25 per acre, depending 
upon the conditions. The costs involved in seeding by 
airplane, including gasoline, oil, pilot’s time and other 
operating costs, are from 40(1 to 60c an acre, depending 
largely upon the distance of the landing field from the 
tract. The amount of seed carried depends, of course, 
upon the capacity of the plane. 

The saving in materials is also very considerable. A 
hand seeder uses from 10 to 12 lb. of seed per acre, 
while the airplane uses from 6 to 8 lb. As the seed 
used has a wholesale cost of from 30 to 35f per pound, 
it is evident that the airplane method of seeding is by 
far the more economical. 

The U. S. Forest Service has been making a very 
careful check of the results of these experiments, as the 


grazing program is one of the important parts of forest 
management. In checking the results of the work done 
in Oregon, the Forest Service learned that the stand of 
grass over the entire tract is heavier than is usually 
obtained by hand sowing, despite the fact that there was 
less seed used. It was found that the seed had been 
distributed in a far more uniform manner than would 
have been possible under the former methods and that 
places were reached where hand cast seed would never 
have fallen. 

How far the airplane method of seeding can be ex- 
panded is a matter largely of experiment to determine its 
effectiveness. It has been proved that the plane can sow 
the seed more evenly, and in far less time than existing 
methods, and at a lower cost. Its use in converting 



Section of Clark Wilson area near Globe that has been 
successfully seeded. 


logged-over lands into profitable ranges has been amply 
proved, but it is not known whether it can supplant 
the methods now used in sowing the great grain fields. 
If some such plan can be worked out in the future, the 
owners of the ranches will be saved many thousands of 
dojlars that they now have invested in expensive ma- 
chinery and equipment, for any ordinary commercial 
plane can quickly be equipped for seeding purposes and 
can then l>e restored to its usual commercial pursuits. 


T he Verville A ir Coach 

New JVarner “Scarab” Powered , Four Place, Semi- Cantilever, Ca bin 
Monoplane is the Pirst of a Fine of Small Craft 


By John T. Nevill 


I N the “Air Coach,” a four-place, semi-cantilever, 
cabin monoplane, recently built and flight tested by 
the Verville Aircraft Co., of Detroit, Mich., the 
company has a plane that promises to be well worthy 
of the reputation of Alfred V. Verville, its designer. 
Mr. Verville, an aeronautical engineer of many years' 
international standing, is secretary of the company. B. F. 
Everitt is president and general manager. The Air 
Coach, according to Mr. Verville, is the first of a line 
of small planes and flying boats the company expects .o 
produce. 

Generally speaking, the Air Coach is similar in ap- 
pearance to other semi-cantilever, cabin monoplanes of 
its size, although its construction embodies a number of 
very worth-while and highly original features. Chief 
of these, probably, is an entirely new type of fuselage 
structure, eliminating fuselage truss tubes intersecting the 
side windows, and making possible a visibility found in 
few other cabin planes of its type. A patent on the 
system has been applied for, according to Mr. Verville. 

Another feature, somewhat original, is two short, 
streamlined sponsons, or stubs, semi-elliptical in plan-form 
and 16 in. in length, projecting horizontally from the 
lower longerons. To these the forward wing struts are 
attached. The principal function of the stubs, however, 
is to serve as an attachment unit for the Aerol shock 
absorbing struts on the landing chassis. By attaching 
the wing struts in this manner it is claimed that parasite 
resistance is reduced, as compared with the conventional 
type of strut bracing now in vogue. The landing gear 
shock struts are attached at the outmost point of the 
stubs, allowing a seven- foot tread in the carriage. The 
stubs, or “fins," as they might be called, also serve as 


small compartments, 8 in. deep, with hinged doors on 
their upper surfaces. One of the compartments will 
be used for the plane's battery; the other for tools, 
thereby making possible more room in the already spacious 

Other distinctive features in the Verville Air Coach 
include a rudder streamlined into the fuselage, an espe- 
cially designed hand-brake control, allowing for easy 
braking of either wheel alone, and a tail-wheel, equipped 
with full caster Aerol shocks, and built “into the fuselage,” 
to decrease drag. These features will be discussed in 
more detail later. 

Mr. Verville, with a wide experience in designing 
racing aircraft, has succeeded in combining many of 
the speed producing characteristics of the racer, with 
the convenience and comfort of modern cabin planes. 
Furthermore, he has emphasized the trim lines of the 
plane with a color scheme of red, silver, and black, 
enhancing the appearance to a considerable degree. 

William S. Brock, who test flew the Air Coach at 
Fordd Airport, said it developed a high speed of 110 m. 
p. h. and had a landing speed of 45 m. p. h. with the 
110 hp., seven-cylinder, Warner engine with which the 
present plane is powered. It will attain 125 m. p. h. 
with a five-cylinder, 150 hp. Wright “New Whirlwind," 
or 140 m. p. h. with a seven-cylinder, 225 hp. "New 
Whirlwind," Mr. Verville estimated. The Air Coach will 
be offered with any of the three engines mentioned. 
Mr. Brock was enthusiastic over the craft's stability and 
control. 

Wings of the Air Coach are 40 ft. in span, and of con- 
ventional wood construction employing a Clark Y airfoil 
section. They are attached to the fuselage at the cabin 



A side view of the I'erville "Air Coach." a four-passenger, semi-cantilever wing cabin monoplane. 
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with fittings of the Trunnion type. The two panels have 
a uniform chord of 6 ft. 6 in., giving the wings an area 
of 250 sq. ft. The wing has no incidence, and, at present, 
is rigged at 1 deg. dihedral. Wing strut adjustment 
screw terminals, at the top of the struts, will allow a 
dihedral angle of from zero to 3 deg. Tips of the 
wings arc slightly curved and equipped with navigation 
lights. The total aileron area is 26 sq. ft. 

Double drag bracing is employed in the wing structure, 
internal drag struts being of steel tubing. Aileron hinges 
arc attached to triangular 
tubular frames, which, in 
turn, are attached to the 
rear spar at four drag 
stations, making a total 
of four aileron hinge 
supports. The leading 
edge of the wing is cov- 
ered with Alclad. Gaso- 
line tanks are of welded 
aluminum, elliptical in 
section, making for max- 
imum strength and re- 
duction in possible leak- 
age hazard. The tanks, 
each of 25 gal. capacity, 
are cradled with two 
steel straps, insulated 
from the tank proper by 
felt strips. 

Ailerons are of the 
Frise type, and are oper- 
ated by push and pull 
control tubes. All con- 
trol hinges throughout 
the plane are fitted either 
with bronze or Bound- 
brook oil-less bearings. 

Wing struts are of 
streamlined dural umi- 
num tubing, the after 
struts being attached to the lower longerons, well for- 
ward of the two side doors, and in line with the fuselage 
cross member to which the fuselage drag struts of the 
split type landing chassis are also attached. Viewed from 
the side this arrangement contributes much of the sim- 
plicity of construction that is characteristic of the entire 
plane. 

The wings are covered with Flightex and surface 
treated with Berry Brothers pigmented dope, the upper 
side being black and the under side red. Struts are 
painted silver. 

The overall length of the Air Coach is 28 ft. Aside 
from the wings, the structure is built entirely of chrome 
molybdenum steel tubing of various sizes, trussing of the 
fuselage aft of the cabin being of rigid diagonal tubes. 
The tail surfaces, like the ailerons, are framed with 
metal tubing. Tubing throughout is oiled inside and 
lacquered outside. 

From the point where the top of the cabin is almost 
flush with the wing’s upper surface, the “back" of the 
plane slopes gracefully aft, its height above the wing 
at the trailing edge being about 5 in. From a point near 
the after wing strut the bottom of the fuselage graduates 
upward in a similar curve, the two curves being carried 
across the streamlined lower portion of the rudder and 
meeting at the outboard end of that member. By stream- 
lining the rudder witl» the fuselage, Mr. Verville has 
employed a feature in modern commercial craft that he 
utilized to advantage years ago in racing designs. 

From a point directly over the control wheels and 
flush with the wing's leading edge, two truss members 
slant forward at an angle of 45 deg. and slope inward to 


where they meet the framework leading to the nose of 
the plane. The nose is lean and bullet-shaped, the Warner 
engine being set well forward and nicely streamlined into 
the cowling. A spinner is employed, which intensifies 
this bulletlike effect. 

A detachable engine mounting of the ring type and 
a cowling similar to an automobile hood is used. The 
cowling is stoutly clamped with Verville fasteners, and 
is easily removable. Including the cowling, all covering 
of the fuselage forward of the doors, is aluminum. 

The engine is fed by 
gravity and lubricated 
from a 5 gal. oil tank, 
located in the fuselage, 
forward of the cabin. 
Gasoline feed lines, of 
’/i in. copper tubing, are 
equipped with Air Serv- 
ice three-way valves. Gas 
capacity gauges, of the 
magnetic type, are sus- 
pended from the wing 
tanks on each side. A 
firewall is provided to re- 
duce fire hazard. 

On the initial and ex- 
perimental plane no ex- 
haust collector ring has 
been installed, although 
this, a silencer, heater, 
and cabin ventilator will 
be standard equipment 
on the production models. 
Exhaust will be carried 
off under the plane, ac- 
cording to the common 

Similarly, a Heywood 
starter is installed on the 
present model, but this, 
it is understood, will be 
interchangeable with the Eclipse type on later, or higher- 
powered products. A Standard steel propeller, 8 ft. in 
diameter, completes the power plant. 

The landing chassis, as previously stated, is of the split 
axle type. Disc wheels, with faired hub caps, and fitted 
with 28 in. by 4 in. Goodrich tires, are used. The disc 
tail whet:!, also employing an Oleo shock absorber, carries 
a 14 i u. by 3 in. tire of the same make. The main wheels 
are fitted with Bendix brakes. Landing stress is dis- 
tributed through tubular pyramid trussing between the 
two wing stubs. 

The balanced rudder has an area of 9 sq. ft. It is 
fastened to the vertical fin by two hinges equipped with 
oil-less bearings. Elevators and stabilizers are built in 
two parts, both front and rear spars of the stabilizer 
being fastened on two fuselage stub spars by means 
of two bolts. The elevators have a total area of 14 sq. 
ft., that of the stabilizer being 20 sq. ft., while that of 
the fin is 4 sq. ft. Right and left elevators and right and 
left stabilizers units are interchangeable. 

The stabilizer is equipped with an adjustment device, 
having a range of from 0 to 3 deg., plus and minus. This 
device may be operated from the cabin. A 24 in. by 10 
in. handhole is provided in the fuselage for inspection 
and adjustment of the tail wheel assembly and the stabiliz- 
ing adjustment assembly. The cover of the handhold is 
fitted with four cinch fasteners. The entire tail wheel 
assembly may be removed through the bottom of the 
ing adjustment assembly. The cover of the handhole is 
all control cables are concealed. 

The cabin of the Air Coach has a minimum length 
: a f. —a : length of 10 ft., the after 2 ft. 



of the cabin of the Verville “Air Coach." 


of 8 ft. and a 
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being used for storage purposes. The height of the 
cabin is 4 ft., or the same as the average sedan automo- 
bile. Also there is an average width of 39 in. Displace- 
ment capacity in the cabin is figured at 126 cu. ft. Con- 
trol wheels are mounted on upright columns, designed 
to make easily possible either dual or single control. The 
control columns are of the torque drive shaft type, with 
a spline connection at their base. For purposes of safety 
and convenience either column may be disengaged by 
unscrewing a knurled nut. Either column may be re- 
moved without disturbing the functioning of the controls. 


Brake Lever is Conveniently Placed 

Between the two forward seats is the braking lever. 
To brake the left wheel the lever is pulled to the left, 
exactly like the operation of a control stick. The reverse, 
of course, is true when the opposite brake is to be ap- 
plied. To apply both brakes simultaneously, and for 
locking the wheels, it is only necessary to press on the 
ball and pull the lever straight back. 

Standard equipment on the dash includes a turn and 
bank indicator, climb indicator, compass, air speed indi- 
cator, oil pressure gauge, oil temperature gauge, alti- 
meter, clock, instrument lights and all light switches, and 
a Scintilla magneto switch. Except for the magneto 
switch, all of the plane's instruments are Pioneer, ami 
nicely centered on a 27 in. by 9 in. crackle varnished 
duralumin board. The throttle is of the push and pull 
type. 

As previously stated, the cabin has a large expanse of 
unobstructed vision, both on the front and sides. Pitts- 
burgh shatter-proof "Duplate” glass is seated into the 
windows by a method similar to that used in automo- 
bile body construction. The side windows slide back 
and forth, easily converting the plane into an open type. 
Two doors, also fashioned after those of the automo- 
bile, are located abreast of each other aft of the two 
rear seats, allowing easy ingress and egress. Two large 
skylights, fitted with green pyralin, are set in tandem in 
the cabin roof, between which is the cabin's electric 
light. On the back wall of the cabin is a door. IS in. by 
12 in. in dimensions, and equipped with cinch fasteners 
for inspection of the tail section. 

The four seats in the cabin arc bolted to the tubular 
structure of the fuselage. All upholstering is of Laid- 
law’s broadcloth, red below the belt-line and gray above 
it. except for the seats, which are entirely red. A mat 
of woven automobile type is laid over the floor. There 
are four pockets, one on each door, and one on each side 
wall forward of the doors. Ternstedt hardware is used 
throughout the cabin. 

The plane is colored entirely in three shades, red. 
silver and black. The shades on the wings and wing 


struts have been described. An aluminum moulding ex- 
tends along the “belt-line,” from the engine cowling to 
the beginning of the rudder. All of the fuselage, from 
the propeller to the door handles, both above and below 
the belt, is red, except, of course, the engine. From the 
door handles aft the ship is red below the moulding and 



.4 view of the tail group of the P entitle “-dir Coach" 
showing position of the tail wheel. 


silver above it. excepting for a conical shaped portion 
pointing back between the belt-line and the trailing edge 
of the wing, which is red. 

The horizontal tail surfaces, like the wings, are black 
above and red below. All that portion of the vertical 
members above a point in line with the moulding, is 
silver. The spinner, also, is silver, as are the landing 
gear braces and struts. Hub caps are red. 

Complete specifiications of the Air Coach, as furnished 
by the manufacturer, follow : 


l-ength overall. 
Height overall. 

Vl"rm, a a“a' 

Elevator area 
Stabilizer area 
Rudder area. 


\\ eight empty 

Normal gross u eight 

Disposable load 

High s|iecd ( with Wa 

I .aiidiug speed 
Fuel capacity. 
Cruising range 
Sale price. . 


40 ft. 

. . 28 It. 

7 ft. 

250 sq. ft 
26 sq ft. 
14 sq. ft. 
20 sq. ft. 
9 sq. ft 
4 sq ft. 
0 deg. 

. 1.525 lb. 
2,400 lb 

. 875 lb 

. 1 10 m p. h. 
.45 m. p. h. 
.50 gal. 
600 mi. 
. S7.500 



A front t new of the Verville “Air Coach” showing the me thod of attachment of the shock struts. 
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By Edwin R. Douglas 


O VERHEAD expense is made up of general items 
which cannot be allocated directly to the cost of 
any individual pieces, or products. Nevertheless, 
each item does represent some service necessary to pro- 
duction, administration, or sale. These services are of 
many varieties, and the different products often require 
them in widely varying amounts. When these are thrown 
into a common overhead and apportioned at a uniform 
rate over all products, the resulting distribution may be 
quite different from what it would be if each overhead 
item were seperately distributed on the basis of service 
rendered. By the latter plan, if it were practicable, the 
resulting costs would be in accord with the facts and, 
therefore, strictly correct, which, in general, by any other 
method they cannot be. Since a separate distribution is 
not practicable, it has been necessary, in the interest of 
better costs, to find methods that will approximate to the 
same results. These have been found in “departmental 
burdens” and in “machine tool rates.” 

Manufacturing organizations of any size are always 
divided up into departments. This division may be on 
the basis either of function, such as the press department, 
drilling department, etc., or of product, such as engine 
department, fuselage department, etc. The first type is 
more usual in shops making a variety of products, the 
routing of which may differ; the second, in shops making 
but a few fixed lines, although if the latter be large, they 
may be further departmentalized according to function. 
In addition to those departments which work directly on 
the products, there will be others which furnish different 
kinds of service, such as the power department, main- 
tenance department, purchasing department, cost depart - 

All these departments should be — and easily may be — 
arranged so that every item of overhead expense may b‘- 
allocated to some definite department. There will, of 
course, be many items of expense that can be taken di- 
rectly to one, or another, of the productive departments. 
Such items would be the departmental supervision, sup- 
plies, and many items of maintenance. The other and 
more general items will all be charged to one. or another, 
of the indirect, or service departments, and these should 
be planned with that in view. There should be no item 
that has to be classed as “general” or “miscellaneous." 
If such appear necessary, it means that there must be a 
general, or miscellaneous department — more usually 
called “administrative." or “executive.” It is usually 
necessary to have also a “buildings department.” and 
often a “grounds department." to which certain otherwise 
general items may be charged. 

It is the purpose of these “indirect" departmental divi- 
sions to collect the expense of each kind of service under 
one head, for re-distribution to the “productive” depart- 
ments in proportion to the service rendered to each. Dif- 


ferent kinds of services, such as those rendered by the ad- 
ministration and by the grounds, are rendered to different 
productive departments in very different proportions, 
and no just division can be made if they arc all classed 
together as "general." 

When the departments of the organization have been 
laid out in the manner described, then all items of indirect 
expense coming through from that time on must be al- 
located to them — each item, as it occurs, to its proper 
department. The proper item to make this allocation is 
when the expense item is being authorized — when the 
purchase order for it is being approved, or the shop order 
for it is being issued — not some weeks, or months later 
when the original intention is more or less forgoten and 
somebody has to spend valuable time in an often vain 
effort to find what it was “all about.” This is an exceed- 
ingly important rule, for it lies at the foundation of correct 
overhead distribution and that is. that every expense item 
should be authorized, every authorization should show 
what department is to be charged with the expense, and 
that these charges should be put on the order initially, 
when it is being authorized. 

Arbitrary Division Possible 

We now have our expense items all charged to depart- 
ments — some directly to productive departments and the 
rest to “non-productive,” or service departments. Before 
these latter can be re-distributed to the former, we must 
determine in what proportions each kind of service is 
made use of by the former departments. In some cases, 
this is simple, as where the service is the furnishing of 
space in a building and its expense is divided in proportion 
to floor space used and easily measured. In other cases, 
is less simple, as in the use of steam distributed through 
pipes. The amounts of steam actually used may not be 
at all in proportion to the sizes of the pipes or outlets : 
the only close determination, where good steam flow 
meters are not installed, is by catching and weighing, or 
measuring, the condensate over a period of itme. In 
still other cases, there is no practicable way to measure 
the service, or it would not pay to make a determination. 
In these cases, an arbitrary division may be made. 

In some cases, as that of floor space, the apportionment 
may remain unchanged month after month. In others, 
like the distribution of maintenance department expense, 
it may vary continually as the labor of that department 
is spent in repair work, for various departments. 

For each service department, the basis for re-distribu- 
tion of its expense must be found, either according to 
the way its labor has been spread, or on some measurable 
values, or by an arbitrary division. In practice, this is not 
so difficult, or laborious, as it may seem. 

Now, having these bases, we are ready and may begin 
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to make distribution of our service departments’ expenses. 
Before going far, however, we seem to strike a snag. 
The service departments serve not only the productive 
departments, but, some of them serve each other. ■The 
power department supplies power to the maintenance 
department ; the maintenance department makes repairs 
for the power department, and some of them even supply 
service to themselves. After we think we have cleanly 
distributed all the month’s expenses of some such depart- 
ment, we find another item being charged against it from 
some other distribution. This has often proved a stickler 
for unskilled cost accountants. There are three ways to 
get over, or around it. The first is to make all the distri- 
butions once through, and then go over it again and re- 
distribute these secondary amounts, and then a third 
time and a fourth time, and so on until finally the amounts 
become so small, less than one cent each, that they may be 
neglected. This is an extremely laborious proposition, 
even where "millionaires,” or other computing machines 
are available. 

Second Way More Simple 

The second way appears to be more simple. It is to 
make no re-distributions of expense against the service 
departments, to leave them out of the calculations and re- 
distribute all of their expense against the productive de- 
partments only. This is sometimes justified on the sup- 
posed principle that “no overhead should be charged 
against an overhead.” There is no such principle, in 
fact, and this method is really based on ignorance and 
leads to error. If the maintenance department uses 
power it should be charged with the cost of it, and if it 
does repair work for the power department, the latter 
should be charged with a share of the maintenance depart- 
ment's expense, and so in all such cases. 

The way around these difficulties is really very simple. 
It is found by remembering that a distribution of depart- 
mental expense is really a credit to the original depart- 
ment and a series of debits to the departments receiving 
the distributions. We are running a charge account with 
each department. If one has a charge account at a store, 
he may pay his account, fully at the end of every month ; 
but if the storekeeper makes up his bills before closing 
time on the last day of the month, the customer might 
make a small purchase after his bill was made out. It 
would not appear on his bill, and would not be paid at 
that time. It would be charged to his account and be 
carried over to the next month, and paid then. So in 
these distributions, these secondary expense items, com- 
ing in after the expense of a department has been dis- 
tributed, are simply allowed to stand as unpaid, or un- 
distributed balances, and are carried over to the next 
month, when they are picked up with later items and are 
distributed. No accounting error occurs, the books are 
always in balance, and no appreciable difference will 
appear in any month’s costs. The amounts carried over 
will always be small, and, while the amount will be 
omitted from this month’s distributions, there were 
similar small amounts picked up at the beginning of the 
month, from the month preceding, to make up for it. 
The “bugaboo” of expense re-distributions thus dis- 
appears. 

Where a department furnishes service to itself, the 
case is a little different. If a department charges itself, 
it must also credit itself, and there is no net result. That 
is, though a department may furnish some service for its 
own use, this must be disregarded in making the initial 
distribution of its expense, and all of that expense must 
be distributed to other departments. If, then, having done 
this, we wish to show a charge and an equal credit I- 
the department to itself at the prevailing rate for the self- 
service rendered, we may do so. but this is no part of 
•he original distribution. 
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Now, except for the small net amount of the undis- 
tributed balances at the end of the month, less those which 
were brought forward at its beginning, we have distri- 
buted to the productive departments, on a reasonably 
equitable basis, all the expense of the service depart- 
ments, and the expense of each productive department 
has been augmented by these additions. In what way are 
we nearer to a solution of our problem, which is to carry 
the expense of the different services, in just proportions, 
into the costs of the different products? We are quite a 
bit nearer. All that remains is to distribute the aug- 
mented expenses of the productive departments into the 
costs of the productive work they do. This is done most 
simply on the basis of their productive wages, or produc- 
tive hours. If, in a certain month, the augmented ex- 
pense of a given department were $750, and its produc- 
tive wages were $600, then to each dollar of productive 
wage might be added $1.25 to cover the expense. The 
burden rate of that department during that month would 
have been 125 per cent. If during that month they 
spent $80 in wages on one job, then the burden to be ad- 
ded to cover their overhead expense on that job would be 
$100. The total departmental cost of the job, exclusive of 
raw material, would be $1S0, and this would have absorbed 
not only their productive labor and their direct expense for 
supplies, supervision, maintenance, etc., but their share of 
the indirect expense for all the services of other depart- 
ments used by that department. True, this makes all the 
products of the department share the costs of those services 
in like proportions and this may not be the case in fact ; 
but it is much nearer the fact than was a general distribu- 
tion which took no note of departments and their special 
requirements. In many cases, this is a very good plan. 

Of course, to get these figures for any month we 
must wait until all the costs and distributions and ac- 
counting for that month are finished, and this may be a 
week, or two or three, after the end of the month. We 
cannot always wait so long. We may need to bill a 
customer on cost basis before the end of the month, and 
we always require a basis for distributing overhead in our 
estimates. Here, the answer is that we have to take a 
chance. If the burden rate for a department has held 
steadily to about one figure for sometime, and no change 
in conditions is anticipated, we may use that rate in esti- 
mates and costs. If, due to varying conditions, the bur- 
den rate has fluctuated considerably, then we may judge 
what the conditions are likely to be and use a rate accord- 
ingly. After the month is over and the figures are in we 
can see how close we came. 

In most cases, there arc so many costs that need to be 
known currently, or before the end of the month, that it is 
simpler to figure all costs on that basis. We shall then, 
by this plan be charging the total costs of work in process 
with the actual costs of raw material and direct labor, 
and with departmental burdens to cover overhead expense 
at assumed rates. By any plan of accounting, if work in 
process is charged, something must be credited, and this 
will be as follows: 

Raw material . . . credited to . . . stores, or pur- 
chases. 

Direct labor . . . credited to . . . payrolls accrued. 

Burdens . . . credited to . . . departmental burden 
accounts. 

After the end of the month the actual departmental 
expenses when known, may be charged to these same 
accounts. Since exact aereement is not to be expected, 
there will always be differences between the burdens 
(credits) and the expenses (debits). These differences 
are amounts by which costs have been over-charged or 
under-charged. If our judgment has been good, the 
differences will not be great. Some will be positive and 
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others will be negative. The net amount will be small, 
and may itself be largely balanced by contrary amounts in 
other months. This would be an ideal condition, seldom 
teachcd until the plan has been in operation for some 

It is very desirable to have these differences tabu- 
lated month by month, in comparison with the total pay- 
rolls, hours, burdens, and expenses for each department, 
so that tendencies may be watched and large or growing 
differences corrected through the burden rates. 

It will be interesting to make some comparisons be- 
tween costs and prices computed by the use of depart- 
mental burdens and those under similar conditions by a 
general burden rate. By way of illustration, we will 
figure these burdens at rates per hour instead of the 
percentages on wages. 

Assume two factories, “A” and “B,” each having two 
departments, No. 1 and No. 2. The products, depart- 
ments and costs in these factories are identical. In both 
factories, the rate of wages is the same, say 40f! an hour. 
Department No. 1 in each factory operates a total of 
500 hr. a week and department No. 2, 200 hr. a week. 
The actual overhead expense in these departments is the 
same in both factories, and as shown in the table. 





l igg 

\USt 50 :?o } 

Ueed in Factory "A" 

Total 700 

$125.00 $0,179 

Used in Factory "B" 

These rates, one ten times the other, would not be uncom- 
mon, and would apply, respectively, to hand work and 
machine work departments. Plant “A” is departmental- 
ized and uses departmental burdens of five cents and 50(1 
per hr. Plant “B” uses one general averaged rate of 
$0,179 per hr. 

Assume for this illustration that a product is being 
made that takes four hours in Department No. 1 and 
four in department No. 2. Then the costs in these two 
plants will be as follows: 

Department Hour 

4 Kato'i rages Burden Hour. 

, F Ra!,°'WZ's Burden 

No. 1 



| Burdau 4 

,0S ^ $0.20 4 

.179 $0,716 

No. 2 



j Burden 4 

.50 2.00 4 

.179 .716 

Tati BuZen 

2.20 

.-422 

Kato Material 

$ &0 

*3.00 

jjjffisbs « 

j peretglM 

*u| 

rZerJu tor co, 

*To5 


Selling Price 

$11.55 

$10.50 


Although the costs in these two factories are actually the 
same, we have a selling price of $11.55 in the first fac- 
tory and of $10.50 in the second. The apparent difference 
is just a matter of figures on the books. Nevertheless, 
“B,” with estimated factory cost of $7.63 and selling 
cost of $9.45 will sell for $10.50, which is really his 
cost, and will have no real profit, although he thinks he 
is making 96(1. 

We will now modify this case a little and assume that, 
instead of taking four hours in each department, the goods 
take only three hours in No. 1 in both plants, but take 
five hours in No. 2. The total hours being the same, the 
costs will be as follows: 


251 



The selling price for factory "A” has increased to 
$12.17, but in factory “B,” it remains the same, because 
they are using a general or average burden rate and, 
since the total hours are the same, it makes no difference 
how it is distributed, for the same figure results. "B” 
would sell at $10.50 and suppose he was making a profit 
of 96(. As a matter of fact, his cost is $11.06, the same 
as “A,” and he is losing 56(1. 

As a third example, assume that the goods take eight 
hours in department No. 1 and do not go through No. 2 
at all. The costs will then be as follows: 



"A” can sell at $9.08 and make a profit, but “B” still 
shows a price of $10.50. If he does cut and get down to 
$9.08 he has to go below his apparent cost. He has, sup- 
posedly, to lose money in order to get the business, and 
yet, as a matter of fact, his costs are no higher than 
"A's,” and he would actually make the same profit of 
83(1 by selling at $9.08. 

It may be said that these examples are “fixed up” to fit 
the argument, and, of course, that is a fact, but there is 
nothing about them out of the ordinary, or which might 
not be found in almost any factory. They show the sort 
of error that may be made through the use of a flat, uni- 
form burden rate, and the confusion that may result in 
an industry when some of the members cling to incorrect 
methods of cost figuring. The uniform burden rate on 
labor is a great advance on the old “blanket” rate on bare 
cost, as was shown in the preceding article, but it is not 
good enough for figuring costs in competition. Nothing 
less than departmentalized burdens can meet this situation. 

In his next article, which will appear in an early issue, 
Mr. Douglas considers modern refinements on even the 
department burden rate, as expressed in the machine- 
hour rate. After an examination of the changes in ex- 
pense and burden rates caused by fluctuations in volume 
of business, he takes up the matter of fixed and variable 
overheads and their bearing on prices and profits under 
certain business conditions. 


Law Makers Face Aviation 
Bills of Benefit to Industry 

Congress and Many State Legislatures Consider 
Wide Variety of Measures 
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Approvals Given 
By Government 

14 and 15 for engines have been 
granted the Wright Aeronautical 
Corp., and Pratt & Whitney Air- 
craft Co., the Departme - - 
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Trella Aircraft 
Completes Plane 

Two Place Open Cockpit 
Biplane Tested at 
Detroit 

DETROIT, MICH.— A two place, 
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Ifpil 

ill 


Starter Rights 
Sold to Eclipse 

ELMIRA, N. Y.— That paten 
properties of the Aeromarine in 
terests of Keyport, N. J., relating 
to engine starters have been sold 
to the Eclipse Machine Co. of thii 
city is announced by William L 
McGrath, vice-president of thi 
latter concern. The Eclipse firm 

plant startms/will herealter scr- 
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Kreutzer Starts 
Line Production 

Takes Over Former Back Factory 
To Meet Demands; Will 
Build Plant Soon 
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Stearman Tests 
New Mail Plane 

Performance of Cyclone Pow- 
ered Craft j 
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Mexico Waco Sales 


Buffalo’s Aero 
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Standard Tests 

Plan Completed jmg 

i me /or Commercial Plane, A,™ £ 
Reported to Be Ready 
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Continental Exhibiting 
Cy 


The plan has been under discussion for KANSAS CITY, MO.-Thirtcen new DETROIT, MICH.-The first of a se- 
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mercial Airplane Manufacturers Section Corp. of this city in the last week, D. H. at automobile shows. It is the seven 
of the Chamber at Chicago in December. Hollowell, sales manager^ reports. ^They cylinder, air-cooled, radial type of a series 

E. Christopher, Chicago; S. 13 gal. per hour and oil consumption of 



:rd!sc., h ss i on ffi o C f c the Railroad Man Aids Thompson Pilot 

Snowbound Aloft on Michigan Run 



Personnel 
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Rankin Offering 
Installment Plan 

PORTLAND, ORE.— A plan 
similar to that used in selling 
automobiles has been inaugurated 
by the Rankin Flying Service, ac- 




Trade Tips 


is an officer of the firm. 
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—The Commercial Aircraft Corp. is plan- 
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AIRPORTS AND AIRLINES 


Winnipeg-Omaha 
Service to Open 


International Airways of Seattle 
Will Operate Over Route 
Tri-Weekly 



Record Mail Load Claimed 


TOLEDO. O.— Air mail load records 
in the United States were reported 
broken on January 19 when 28 planes 
carried away 700,000 air mail letters ad- 
dressed by the Willys-Ovcrland Co.. 

6.000 cities and villages in all of the 48 
slates. Each letter was to reach its des- 



Pickwick Tests Bach 
For Passenger Line 


ars: .arcs 


§a hi 


>. it is said, as 


On .he recent flight Captain Frye 

Williston, N. D., Plans Hangar 

WILLISTOX, X. D.— Material is on 




Gulf Airlines Extends 
Service to Houston 

NEW ORLEANS, LA.— Gulf Airlines. 
Inc., formerly known as the St. Tammany 

service* to tomta^Tes™by way oU3efu- 
monL Extension of this line further to 
connect with the Mexico City air mail 



Ford Airport Assigned 
As Aerological Station 
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Planning Texas 
Passenger Line 

Texas Air Transport, Carrying 
Mail Now, to Expand as 
Equipment Arrives 


and as fast as equipment can be received. 
^anes H pcwered' with Wright' J^en^ffiel 


Plane Stewards 
Universal Plan 


Cki^-Ctogo'dlvaon Univer- 
sal Air Lines, was announced re- 
cently by Paul Goldsborough, 
vice-president of Universal Avia- 


Wichita Has $104,000 
To Start Field Work 


Medford, Ore., Plans 
To Complete Airport 

ford is 

going ahead with its plans for a $110,000 

at^wffltS l ' V Standards a set"?y' the II (jovern- 
ment for illuminated fields will be met. 

faced and places able to land in any db 

2E StfSst 


STS-SisHSi/S 

mercc, which has studied airports at Port- 
land, Oakland. San Francisco and Los 


Sks w 

and Laredo. The other is from Fort building v 


Laredo. The other is from Fort 

p. t „ i v“?s iJnz 


livery of equipment. 

mm?* 
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delivery of 10 biplanes. The. transports 
will be used on the mail line that hooks 

r=f£ 3 ‘srb.«rc. 

Itlllll 

pany. The 10 biplanes go to the Dallas 

pis IF 
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points in the United States. 




Needles, Calif., Gets Field 

NEEDLES, CALIF. — A privately 

8 SSS 

Old Trails road. Prevailing wind is 

Essssr-atiw 

™> •* *>“ S"*?"! oi ! 



FOREIGN ACTIVITIES 


New German Dirigible 
Plans Given Approval 

BERLIN, GERMANY.— The plans for 
the new German dirigible, which have 
been under consideration some time, have 
been approved by the Zeppelin concern. 

new "construction f is °to ^""built lor oc- 
cupancy in the Fall on the site of the 


Canada Has Helium 

MONTREAL, CANADA— Resources 
of helium gas sufficient to fill the world's 

in'canada, "according to a bulletin issued 
here by the Department of Colonization 
and Development of the Canadian Pacific 
Railway. It is estimated that about 15,- 
000,000 cu. ft. of helium is available in 

Alberta, "which! am be prcrfuccd at a' lost 


Hawaiian Airline 
To Link Islands 

Capt. Lowell Smith Announces 
He Will Manage Com- 
mercial System 


:: ™ ~SS E~ i—rS 
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a way as to give as clear a view in all 

^«MSfSE 
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has been approved by the Federal Coun- 


Trans-Ocean Airlines 
Planned by Germans 


ts£S 


OTTAWA, Canada.— On Jan. 1. 1929, 

ssL 1 iSE£s 

pilots has increased from 40 to 190. 
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st section of the country, is to be opened The craft is to be stationed at Dover 
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BUYER’S LOG BOOK 


SIDE SLIPS 


Millers Falls Valve Kits 



THE MOTOR Service Kit No. SO, manufactured by 
the Millers Falls Co., Millers Falls, Mass., is made es- 
pecially for valve grinding and carbon removing and 
includes the pat- 
ented universal 
centering attach- 
ment and the 
No. 414 Electric 
Drill. The box 
is made of heavy 
pressed steel, 

ranged to make 
it well balanced 
for carrying. 
The total weight 
is 32 lb. 

This set con- 
Thc No. 50 Motor Service Kit. tains two carbon 


brushes; 5/16 in. and in. valve guide cleaning 
brushes ; 4 in. wire wheel brush ; hand brush ; centering 
attachment complete with centering bar; 5/16 in., 11/32 
in. and Jfj in. pilots ; “T” wrench ; ball point ; grinding 
wheel adapter: 1% in., 144 in., and 2 in. grinding wheels: 
wheel truing mandrel : 45 deg. master reamer ; 1 5 deg. 
and 75 deg narrowing reamers; grinding wheel, 
An'/axVi ; arbor: bench stand, and No. 414-J4 in. 
electric drill. 

The Motor Service Kit No. 25 is similar to No. 50 
but without the No. 414 electric drill and the No. 1014 
bench stand. The weight of this set is 20 lb. 


Improved Welding Gloves 

GAUNTLET GLOVES of a soft and pliable suede 
leather, specially treated to prevent heat from affecting 
it, to supersede the horsehide gloves formerly supplied, 
are announced by the Oxwcld Acetylene Co.. 30 East 
42nd St., New York City. 

A leather strip on the thumb seam and a semi-circular 
reinforcement on the inside seam adjoining the palm re- 
inforce the glove. The left glove has a leather reinforce- 
ment, covering the entire back between the fingers and 
gauntlet, for protecting the back of the left hand during 
cutting operations. A close fitting gauntlet adequately 
protects the arms. The reinforcements make them very 
durable. 


“Jack Frost” Goggles 

TWO NEW types of goggles are now being manu- 
factured by the Beck Distributing Corp., 68-70-72 East 
131st St., New York City. 

The Jack Frost “Navigator” is the same as the Lamo- 
glas “Navigator” goggle excepting that there is a lining 
of chamois under the rubber mask for warmth. This 
lining extends to the tip of the nose. 

The Jack Frost “Seesall” is the same as the Seesall 
goggle excepting that here, too, a warm chamois lining 
is placed beneath the rubber mask. A special model with 
tinted lenses is particularly suitable for flying over snow- 
covered country. 


By Robert R. Osborn. 

Someone sent us a clipping from the Philadelphia 
Public Ledger which shows that the old Philadelphia con- 
servatism is still operating. The news article states that 
Dr. Hugo Eckener spoke very favorably of that city as 
a possible airport for future Zeppelin Atlantic service, and 
with this in mind the city fathers were not going to con- 
sider any field for the municipal airport which wasn't at 
least 4,000 sq. ft. in area. As the Graf Zeppelin, which 
Dr. Eckener found to be too small and suitable for train- 
ing purposes only, covers an area of 65,000 sq. ft. ap- 
proximately, we think that 4,000 sq. ft. should be the 
absolute minimum. 

Mr. R. A. R. of Amsterdam, New York, sends in a 
picture from a local newspaper showing the operation 
of "Defueting the Question Mark and Its Crew” with 
the request that we explain just how that is done. Mr. 
R. A. R. probably remembers the old story about the man 
who put so many gas savers on his car that he had to stop 
every once in a while to siphon out the excess gasoline 
which accumulated. That’s one possible solution of the 
"defueling” of the Question Mark but we haven’t the 
slightest clue as to why defueling should be necessary for 


The contributors seem to be running the column for us 
this week, which is a condition highly to be desired by 
any columnist, and probably desired by most of the read- 
ers. Mr. H. J. J. of Gloucester, Mass., mails in an inter- 
esting dipping from the New York World. Under the 
headlines “Stillman Plane Near Crash on L. I. When 
Take-Off Fails, Hempstead Watchers Get Shower of 
Gasoline as Pilot of Panama-Bound Plane Dumps Fuel,” 
we find the statement “The North Star shot up to an alti- 
tude of about 200 ft. and headed over Hempstead for 
Atlantic City. Then the tachometer, which measures 
velocity changes, got bearish and dropped from 1,800 to 
900 degrees." 

The rest of the article states that no one could under- 
stand just what was the matter with the engine, but we 
think the headline explains it all very well. In our ex- 
perience, whenever a plane gets "Panama-Bound,” prob- 
ably caused by the cold weather, the tachometer always 
falls off 500 to 1,000 degrees. 

Mr. H. H. J. of Kansas City, Mo., calls our attention 
to the following item : "The growth of the airplane in- 
dustry and flying has opened up two new avenues of 
fraud for racketeers, according to complaints filed here 
this week with C. E. Fleming, division traffic manager of 
the Transcontinental Air Transport, Inc., and Robert M. 
Burtt, aviation director of the Chamber of Commerce. 
One scheme is for imposters to use a flier’s helmet and 
goggles to convince hotels he is a mail pilot and then 
leaving without paying his bill. The other is the selling 
of flying courses in small towns.” 

The Intrepid Aviator says that this news shows just 
how commonplace this flying business is getting to be, as 
he recalled, with tears in his eyes, the dear dead days 
when any aviator would be highly insulted if anyone 
asked him to pay for anything. Incidentally he 
asked us to withdraw the previously published offer of 
his to trade the cheap helmets and goggles he got for 
Christmas. He says that if he can get a week’s board at 
a good hotel with each pair, he will have use for them. 
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PIONEER INSTRUMENTS 

ARE STANDARD EQUIPMENT ON 

STEARMAN 

AIRCRAFT 



T HE instrument boards here shown — a good example of 
adequate equipment — are a Pioneer installation on R. C. 
Durant’s Stearman. 

Excellent workmanship is characteristic of Stearman Air- 
craft, This is demonstrated by the Stearman record in commer- 
cial work — as well as by the satisfaction Stearman Airplanes 

The Pioneer Instruments and equipment named below are 
standard equipment on all Stearman Airplanes. 


AIR SPEED INDICATOR • MAGNETIC COMPASS • STRAINER • ALTIMETER • TACHOMETER 

PIONEER INSTRUMENT COMPANY 

754 LEXINGTON AVE.BR00KLYN NEW YORK 
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The “Question Mark” 
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with PENNZOIL in the 
Motors shatters all 
sustained -flight Records 


Over 6 days in 
the air — more 
than 150 hours 
— 11,500 miles 
—42,522,000 
engine revolu- 
tions — and safe 
lubrication. 



F IVE modest Army airmen, with hearts of steel, have done the 
most stupendous thing in aviation history. 

Their spectacular feat is without a parallel. It turns to facts the 
things which yesterday were only dreams. 

The history making flight of the "Question Mark” has definitely 
proved three things for aviation. 

— that re-fueling and re-oiling in the air are entirely practical 
— that minor motor adjustments can be made while a plane is in full flight 
— that proper lubrication, with the best motor oil, increases tremendously the 
flying hours of the motor. 

It was natural that Pennzoil was chosen to lubricate the motors of the 
"Question Mark”— the same oil that had kept the Bellanca plane "Columbia” 

in the air for a previous endurance record— the same oil that had taken 
Chamberlin to Germany — the same oil that carried Goebel-Tucker, Collyer- 
Tucker and Kelly- Macready on the only three successful non-stop flights 
across the country — the same oil that took Wilkins safely over the North Pole. 
And this same Pennzoil is reducing costs, increasing flying hours and building 
profits for hundreds of planes in daily commercial service all over the country. 
Pennzoil is 100% Pennsylvania Oil refined to perfection in the finished 
product. There is no better oil. 

THE PENNZOIL COMPANY - Oil City, Pennsylvania; Los Angeles, California 
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The Bellanca CH 


First in Efficiency 


Unequalled for Air Transport 


B IG BUSINESS demands the maximum speed in the race for 
supremacy. Air Transport ties up the far flung outposts of 
great corporations into compact, swiftly functioning units. 

By winning 4 annual American efficiency contests, including 1928; 
by a world’s distance record in 1927, and many notable endurance 
flights, Bellancas have established an unsurpassed record for ster- 
ling performance under all conditions. 



Design and construction have built into Bellancas the qualities of 
stability, sturdiness and ease of control which have made them at 
home in the air. It was said of Lincoln Beachey that he could fly 
a motored barn door but one does not need the skill of a Beachey 
to navigate a Bellanca. 

The Bellanca plant is being enlarged to meet the demand for the 
Bellanca CH, a cabin ship with a Wright Whirlwind motor, carry- 
ing six persons at 128 miles per hour. 


Flight of the ; 

* marp 


Greatest demonstration 
of stamina in the air 


SCINTILLA Aircraft Magnetos 
produced 376,650,000 sparks 
during nearly a week in the air 


B Y RE-FUELING in mid-air, 
the tri-motored Army Plane 
“Question Mark” recently set a 
record for sustained flight of 150 
hours. The Fokker-Wright-Scin- 
tilla combination emphasized more 
than ever the meaning of the word 
“dependability.” In addition to 
their reliability, Scintilla Magnetos 
are simple in construction and ac- 
cessible for inspection and adjust- 
ment. 

These characteristics apply to 
every type and size of Scintilla 
Magneto. 




SCINTILLA MAGNETO CO.Imc 

SIDNEY ~ NEWYORK 

Contractors >„ the U.S.Army and Navy 
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ENDURANCE 



V. S. Marine Corp . 
Allison Engineering < 


Pro// ti Whitney A 

emit Co. 

Corp. 


When the now famous "Question Mark” broke all records 
for continuous flying — Stromberg did its share to make that 
achievement possible. 

"The Stromberg carburetors functioned perfectly — 
hardly any wear apparent,” the crew reported. 

Needless to say, we are proud of the part Stromberg played 
in this latest of endurance tests. For the aviation world this 
new record opens tremendous possibilities. To us, it cor- 
roborates the proof established by Lindbergh, Chamberlin, 
Byrd, and countless others — that our policy of building into 
our product the greatest possible degree of perfection, is the 
right one. 

We aim to build into every Stromberg carburetor, whether 
it be for record flights, special service, or every-day flying 
usage, the same dependability of performance, efficiency of 
operation, the same ENDURANCE that has been demon- 
strated so remarkably by the flight of the "Question Mark.” 


^ STROMBERG MOTOR DEVICES CO., 58-68 E. 25th ST., CHICAGO 
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OVER HALF A MILLION MILES 

— and 

Still j 
F lying • 


A BOVE is shown the famous Sikorsky S-29, 
- of fabric -covered all-metal Sikorsky construc- 
tion, which was built in 1924. This remarkable 
plane has flown more than 500,000 miles in the 
laSt five years and is Still in adtive service. 

The latest produdt of Sikorsky — the Sikorsky 
Amphibion S-38, which is pictured below — is 
of similar, but improved Sikorsky construction. 

There could be no more conclusive evidence 
of the amazing qualities of endurance which 
are built into the Sikorsky planes. 




SIKORSKY AMPHIBION 



S-38 

Illustrated literatim upon requeSt 


CURTISS FLYING SERVICE 

INCORPORATED 

GARDEN CITY^ NEW YORK 


^Manufactured by the SIKORSKY AVIATION CORPORATION, College 'Point, I., 
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on an airplane means the same 
as STERLINQ on silver 

The best testimony we have to offer is our list of hundreds 
of satisfied customers and our distributor-dealer national sales 
organization composed of 180 prosperous members. 

One distributor informed us that from a bed-rock start he cleared 
$25,000.00 in nine months. Kysor, a Michigan pilot, formerly without 
sales experience, now has 11 money-making dealers adding to his own 
rapidly growing income. Aero Corporation of California in two short years 
has stretched shoe-string capital into the greatest aircraft distributor- 
ship in the world. — And so on through the list. 

There will be more profits than ever before for our salesmen in 
1929. If you are interested in an EAGLEROCK franchise write 

Dept. 401 ALEXANDER AIRCRAFT CO., Colorado Springs, Colo. 


EAGLEROCK 
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NEW 


Electric 
Drill at 


$25 


This new Quarter-Inch Van Dorn Electric Drill is ideal for 
the tool kits of men who go out on jobs and for 
a thousand and one odd drilling jobs 
around the shop. 


THE VAN DORN ELECTRIC TOOL CO. 

CLEVELAND, OHIO, U. S. A. 
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The Keystone “Pirate” Bomber 
Also Uses Belden Airplane Wire 

O N The keystone "pirate" bombardment plane 
used by the U. S. Army Air Corps, Belden 
Wire and Cable is used throughout for ignition, 
lighting and power systems. Belden Wire is also used 
for bonding purposes throughout the wings and 
fuselage to form the antenna system. 

The continued leadership of Belden Airplane Wire 
on so many outstanding planes is significant proof 
of its great superiority. 

Write today for the Belden Aircraft Wire Catalog 
and complete information about the Belden Aircraft 

Belden Manufacturing Co. 230 c®c S »e"'n& Av “- 
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A SAFER, more 
positive terminal 
— locks by com- 
pression-no ten- 
sile or torsional 
strains on the tie 
rod thread. 


TIE RODS 

MACWHYTE 

Safe Lock Terminals for Tie Rods 

a AVIATION 


EXECUTIVE 

CONNECTION 

WANTED 


Able organizer and administrator. 
Successful in modern production 
methods — sales director and person- 
nel management. Knows advertis- 
ing and merchandising. American — 
age 35 — former pilot — flight leader 
Royal Air Force — extensive war fly- 
ing. A man able to assume large 
responsibilities. An opportunity 
offering full scope to his initiative 
and ability is desired. Address 
Box 1172, Aviation. 


In the NATIONAL AIR RACES, September, 1928, 

B. G. MICA SPARK PLUGS 

again showed their absolute 

Reliability of Performance 


The Transcontinental Races Classes 
2nd and 3rd places. 

All the Closed Course Events with 
air-cooled Whirlwind and Wasp 
engines. 

11 out of 11 — 1 st place 

11 out of 11 — 2nd place 
8 out of 9— 3rd place 
The Mitchell Trophy Race Curtiss 
D-12 engines — 1st and 2nd places. 
The Mason M. Patrick Trophy 
Race Curtiss D-12 engines — 1st, 
2nd and 3rd places. 

ALL WHIRLWIND, WASPS AND 
HORNETS IN THE TRANSCONTI- 
NENTAL NON-STOP RACE WERE 
EQUIPPED WITH B. G. MICA SPARK 
PLUGS. 


id C 1st, 


The 




Corporation 


136 WEST S2nd STREET, NEW YORK, N. Y. 
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Bakelite Laminated — 

for airplane parts — Light — 
Strong — Non-corrosive 

V ITAL parts of the standard training 
planes for both the Army and the 
Navy are made of Bakelite Laminated. 
Cable pulleys and guides and wing spar 
bearing spools must be light but very 
strong, must resist erosion and corrosion 
and be non-absorbent. For all of these 
parts Bakelite Laminated has replaced 
other materials. 

On these same planes the engine mount 
shims are of Bakelite Laminated because 
it is not affected by gasoline or oil, and 
is non-hygroscopic. The properties that 
make Bakelite Laminated so valuable a 
material for airplane parts, make it 
equally desirable for many automotive 
applications. 

Bakelite Laminated is available in sheets, 
tubes and rods and is sold under the 
following trade-names: 


Mlcarta Textolite DilectO 


BAKELITE CORPORATION 

247 Park A venue... New York, N. Y. 
Chicago Office... 635 W. 22nd Street 
BAKELITE CORP. OF CANADA, LTD. 


BAKELITE 
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POWERED 


VELIE 


mniily emphasize the fuel that 
•Powered by Vclic." They know 
er could be said for their ship, 
dability. economy and unmat 
■c of the Velic MS has been pr 
ersally rccoanized. 
uncompromising quality— the i 



*s of aviation. 

Airplane manufacturer, arc cordial!, imil cd to enquire for further detail,. 

VELIE MOTORS CORPORATION, Moline, Illinois 

■fe^-VFI IF-ss 



Airports and Aviation 
Buildings by Austin 


and studies, site selection. 

Design and Construction — grading, drain- 

such as hangars, ‘depots^ et&*Also aircraft 
factory buildings. 

“Airports and Aviation Buildings." 


GRUSS AERO STRUT 

Shock Absorbers 

<_ Always in the 

cvH" AIR 

Yet on the 
GROUND 


Safety, Economy and 
Efficiency 

Manufactured by 

GRUSS AIR SPRING 
GO. of AMERICA 

San Francisco, California 

Approved by Department of Commerce 
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How To Use Aviation Insurance Protection 
Economically and Advantageously” 


Insurance 

Protection 

Available 


GOOD SERVICE COUNTS 


i claims paid by c 


i by a 


throughout 

Lowest Rates-Broadest Coverage-Bighest Indemnities-Quickest Service 

Policies hare been issued over s loog period o! rears and. smooa others, in tsvor ol Federal and Slate 
Governments, Boeing Air Transport. Pacific Air Transport. Colonial Air Transport, Colonial Western 

«‘re C^'ro" FUm Co^ASeriSTAil^K^'l^j^erra Ai^,I‘c^.'MU&oVsdn'» “m” 
!ldo &s^Chaa^oger^ < ^?oda«Sa^SnaSm a TranacOTtinental t ^SrirarV. f ^^ t , 

d.. S.C.A.D.T.A. ol Colombia. S. A., Andian National Corp. ol Coimnbla, S. A. Maddux Air Lines, 
si standard Oil Co. of CsL. Richfield Oil Co. of Cab. Trans-con tinental Air Transport. The 

tJSSJr J6* %s £rs atTssuf’s isss 


20 YEARS OF PRACTICAL EXPERIENCE IN AVIATION 



Precision - built ! 


The precision standards to which every 
part is made indicate accurately the effi- 
ciency, strength, and light weight of Ben- 
dix-Laddon Wheels and Bendix 2-Shoe 
Servo Brakes for airplanes. 

Now in production in all 
standard sizes 

BENDIX BRAKE COMPANY 
Qeneral Offices and Plant: South Bend, Ind. 

Division of Bendix Corporation, Chicago 

BENDIX @ BRAKES 

FOA SAFETY 



NEW YORK 

AVIATION 


FEBRUARY 6 13 


EDUCATIONAL 

INSPIRATIONAL 

ENTERTAINING 


GRAND 

CENTRAL 

PALACE 
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To Pass the 

TRANSPORT 

PILOT’S 

EXAMINATION 

you must know 

Navigation and 
Meteorology 

A book has been prepared which thor- 
oughly covers the examination for any 
grade of license in these subjects, and if 
the candidate will spend a few hours 
studying it no difficulty will be experi- 
enced. 

$2.50 Postpaid 

Mail Order to: 

Captain Lewis A. Yancey 

427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 
427 West End Ave. 

New York City 

Enclosed please find check for $2. SO for 
which send me copy of Aerial Navigation and 
Meteorology. 

NAME 

ADDRESS 

CITY STATE 


Aluminum Fuel and 
Oil Tanks 


‘‘Tank up with the leaders” 

Lightest aluminum 
welded tank per gallon 
— most durable — high- 
est safety factor. Prices 
in range with com- 
mercial aviation. 


Streloff - Naughton 

CORPORATION 

50 William Street, Long Island City, N.Y. 

Telephone: Hunters Point 10463 


Flying Suits and Helmets 

Winter Weight 
New Low Prices 

No. V-)6 Moleskin cloth, 
waterproofed; lined with 
Sheepskin, fleece, '/i to s /i inch 
thick. Talon hookless fasteners 
in front and wrists; gussets 
and straps at ankles. Collar of 
good fur. (When ordering 
state height and chest size.) 

$67.50 

No. V-37 Khaki cloth, water- 
V-36. 

$50.00 

No. V-38 Khaki cloth, water- 
proofed, wool blanket lined, 
shearling collar. 

$27.50 

No. V-316 winter weight Helmet, chocolate color 
leather, sheepskin fleece lining. Each, $3.00. 

i HLINO R ROS- F vERARD fO. 

Kalamazoo, Michigan 
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Service 

— No End! 

THE 

AERO SUPPLY 
MFC. CO., Inc. 

Original and only exclusive manufac- 
| turers of aircraft screw products 
| and dependable supplies for 
aircraft construction. 



| TIE AERO SUPPLY MFG. CO., Inc. 
| College Point, Long Island, N. Y. 
Write for Catalog on 

I Airplane Accessories and Supplies 



They come from all over 

F ROM every part of the country, men 
come to the SWALLOW plant in 
Wichita to buy SWALLOWS. 

Where we have a dealer in the terri- 

to him. Yet there are some places where 
there is no Swallow dealer as yet, and we 
are forced to sell direct to the customer. 

It’s "dollars to doughnuts" that before 
1928 is over every state in the Union 
will be the home of a number of new 
1928 Swallows. Somebody will get 
that nice business. Will it be you? 

Better write or wire us today to see if 
YOUR territory is still open. 



Cylinders Machined 
Ready 

for Assembly 

During our twenty-five 
years’ experience in mak- 
ing air-cooled cylinders, 
we have developed not 
only an advanced foundry 
and metallurgical tech- 
nique for handling diffi- 

alloys, but we have also 
added modern pattern and 
machine shop facilities. 

These added facilities 
enable us to furnish com- 
plete cylinders, machined 
ready for assembly, direct 
from your blue prints. 

We shall be pleased to quote on castings only, on 


Son 

MANLIU5.N.Y 


HALL -ALUMINUM 

AIRCRAFT CORPORATION 
Strong, Light Weight 

ALL-METAL 

Airplanes, Seaplanes, 
Flying Boats and Floats 

Standardized Drawn Sections and 
Stamped Parts Adaptable to Your 
Present Designs or New De- 
signs Supplied 


2050 ELMWOOD AVENUE 
BUFFALO, NEW YORK 

Contractors to U. S. Navy 


-hi*- 
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Passenger Preference — too ! 



The 1 ** four passenger cabin 
The y J ** seven passenger cabin 

FAIRCHILD 

AIRPLANES 




and rib stock ready for immedia 
ment — all sizes-all lengths. Send 
for immediate quotation. Small 

Our "com pi etc plantog Stlfcan rui 


m 


YOHO & HOOKER LUMBER CO. 

Aircraft Department 
240 Wing Building, Youngstown, Ohio 



>TITAN I NE> ig| 

A Complete Range of 

AIRPLANE FINISHING MATERIALS 

Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate and acetate dopes; 

Ti-Two colored one-material dope; 

Pigmented nitrate dopes; 

Flexible wing lacquer; 

Wood and metal lacquer (for inside and outside finish) 

TITANINE, Inc. 

Union, Union County, New Jersey 





ABC of Flight 

By W. Laurence LePage 

ns, - sxtPttjrrvut 

Book Department 

AVIATION PUBLISHING CORPORATION 
250 West 57th Street New York City 
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TIME 

PAYMENT 

SALES 

W E are prepared to arrange 
a plan to meet your re- 
quirements for adequate insur- 
ance cover on airplanes sold on 
the time payment plan, protect- 
ing the interest of the manufac- 
turer, finance company, or 
purchaser as may be required. 

Aviation Protection, Inc. 

Insurance Brokers to Aviation 
1 10 William Street, New York, N, Y. 

Telephones: Beekman J 267-423 J 


the ideal HANGAR for airplanes 





ARCH ROOF CONSTRUCTION CO. INC. 

104 West 42nd St., New York City 


I s&ir 


The modem 

Aircraft Compass 






CURTISS 



CHALLENGER 

This new 170 H.P. air-cooled com- 
mercial engine is already a favorite 
among manufacturers, operators, and 
pilots. For detailed information con- 
cerning its advantages, address the 
CURTISS AEROPLANE and MOTOR 
COMPANY, Inc., Garden City, N. Y. 



if c„ 

I Radiators 

£ ■■ » >« ■ - for 

■AIRCRAFT 


EFFICIENT 
LIGHT WEIGHT 
DEPENDABLE 

[The GAO Mfg.Ca.NewHaven.Conn. 


PERRY-AUSTEN 

£ dopes 


Perry-Austen Clear Acetate Dope 

The Lotting Undercoat 

The Bert Finish f Oodercosu-Our Clear Aeeute 

l Uppercoats— Onr Pigmented Dopes 

PERRY-AUSTEN MFG. CO. 

Contractor j to United States Government 
Main Office and Works: Grasmere, Staten Island, N. T. 
TeL: Dongan Hills 707 

Chicago: 510 N. Dearborn St TeL: Snnerior MU 


THANK YOU lor me 
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BROWNBACK 

AIRCRAFT ENGINES 



All 


Aeronautical Supplies 


lc for your copy of C 


Nicliolas-Beazley 

A irplane Company In c.|W 


Genuine 

Resistal 

Goggles 

$ 3.65 

These are genuine Resistal N. A. K. 
goggles, regularly selling for $5.00 per 
pair. The goggle that made Resistal's 
reputation. 

Resistal R. A. V. *3— 


These genuine Resistal R. A. V. goggles 
have sponge rubber binding. Regular 
price $6.00 per pair. 

Term., cash with order. 


Buy now at these 
prices for Spring 


Guardian Aircraft Co. 

Dept. A, 

3008 S. Jefferson Ave. St. Louis, Mo. 




You Need This Book to 
Know Aircraft Engines 


Dyke. the eminent mioline ’ engine 



I5.M Postpaid 

AVIATION PUBLISHING CORPORATION 

Book Department 

250 West 57th Street, New York 




AVIATION 


Every Pilot and 
Executive 

Should have the facts on Aerol Shock 
Absorbing Struts. 

— They make landing comfortable — 

— They make forced landings less hazard- 


— They protect the plane and cut main 
tenance cost. 

Write today for illustrated booklet. 


Cleveland Pneumatic Tool Co. 
3737 E. 78th St., Cleveland, Ohio 


AEROLr»STRUT 


PILOTS — ADVERTISERS 

Add to your income by dropping parachute adver- 
tising banners. Made to your specifications, by 
sketch, as to coloring and lettering. These banners 

dropped from 5,000 feet above a city, take five 

read for miles. Banners, 4xl< ft., $30; 16x16 ft., 
$40. Prices include parachute, banner, instructions, 
shipping — complete, ready to drop. Send cash or 

PARACHUTE SIGNS 

623 Knickerbocker Bldg. New York City 




S.S.White 
Flexible Shafts 

for 

Tachometer Driving 

and other 

Power Transmission 


*1 


Made by the largest producer ti 
yf steel wire jlexible shaft J’ 


The S. S.White Dental Mfg. Co. 

Industrial 'Division 

151 West 41 nd St. NewYork, N.Y. 





HIGH e-JRABE. 

Gears and Machined Precision Parts 



“IF WE SELL IT— IT’S RIGHT” 
TVTE have yet a few choice, finely con- 
ditioned planes for sale. Waco’s and 
Fairchilds, OX-J, Wright J-5 and Hisso 
powered, at attractive prices. 

USED PLANE DEPT. 


Flies Like a Hawk — Lands Like a Kitten 

Service 7 How ,ha " ” Iundle “ rTi " ? Fir,t kt '‘ 

oei viLc. build , , afc lhip and me , moIor [h „ re _ 


BOURDON AIRCRAFT CORP. 

Hillsgrove, R. I. 
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We take pleasure 

In announcing the appointment of 
J.E.Menaugh & Company, 46 18 Ken- 
more Avenue, Chicago, Illinois, 
as Middle West distributors of 


SOLOTEX 


WHITMAN -GOSNOLD MILLS 

40 Worth Street, New York City 


The Name 

SOLOTEX 

Quarantees 

QUALITY 


NITRATE DOPE 

NEW IMMEDIATE 

PRODUCTION SHIPMENT 


Contractors to V. S. Army and Navy 


VAN SCHAACK BROS. CHEMICAL WORKS 

3358 AVONDALE AVE. CHICAGO. ILL. 


RUSCO 

Safety Belts 

. . . include the proper type for your plane, 
in all-web . . . all-leather ... or leather-web 
combinations. Widths front 2'/g to 5 inches 
.... buckle or pull-pin release .... tensile 
strengths meet Army and Navy requirements. 
Write for complete catalog of Rusco Aero Product » 

the KUJJIll 

HI a II Ilf actnrin» Co. 






SEAMLESS 

STEEL TUBING 


All Aircraft Grain 
Warehouse stocks for immediate 
shipment in any quantity. 

Mill shipments for substantial 
production requirements. 


SERVICE STEEL COMPANY 


Keeping Abreast 

of aeronautical activities is possible only by 

AVIATION 

each week. Yearly subscription rates : United 
States $4; Canada $5; Foreign $6. 

AVIATION PUBLISHING CORP. 
250 W. 57TH STREET, NEW YORK CITY 
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AIRCRAFT SERVICE DIRECTORY 

^^CourAdvertisement 
PIONEER INSTRUMENT COMPANY 

754 LEXIttOTOtt ftVE. BROOKLYN HEW YORK 

TRIUMPH 

FUEL GAGES°FOR AIRCRAFT 

WIND. OR SPECIAL TANKS 

THE BOSTON AUTQ^GAGE ^COMPANY 

STEARMAN, STINSON 
AND MONOCOUPE 

GEO. A. WIES, Inc. 

Curtin Field Mtneole, N. Y. 


- ■ w Eastaru Distribatora 

I LOCKHEED “VEGA" 

SHOWALTER.-ASSOCIATES 

epiamea^irdiUects Tngineen 

SCULLY AIR MAIL HELMET 

CIO OBca: j ^ j 


%C\ 

Suite 247 Write or Wire 



Engineering Associates 

Everything for the Airplane 

-f 

•V 

Performance Eat. ^ for ^ 
FARMINGDALE. L 

FIl^U-Boats 

" “c^v^o^^airplSe^ovu^ny 111 


9 

Black & Bigelow, Inc. 


_T.L,a„,e_ 



Addington Aircraft Co. 
SWALLOW DISTRIBUTORS 

Lfk’E^HKAlUKO FIXTURBS for mein and roen^L 

Carl David Oppenheimer, B.C.S. 
Certified Public Accountant 

„ „ „ ""’“"“iSlLoe.r . >, v 


1M0 Broadway, New York CUy. N. Y. 

Hanger SO Cud.. Feld 

Spencer-Turn bull C... S7. Mala SL, Her, feed. Cm. 



audiN c tok 

LUDINGTON PHILADELPHIA 
FLYING SERVICE, Inc. 

FAIRCHILD * DinrrUtufors WACO 

OLE FLOTTORP’S RECENTLY 
DEVELOPED PROPELLER 

Quttarfng or vibration 

P L Y C 0 R 

Beet "-JiSiraildu luted 

US UNDEN* AVE.?^‘E^“ , 
GRAND RAPIDS. MICHIGAN 

THE PLYCOR COMPANY** 


FLYERS INCORPORATED 

airplane rebuilding; moat complete ahop in 
central and nnrthcaitcrn New York. 

ALBANY AIRPORT, N. Y. 

STRESS ANALYSIS 

AIRCRAFT DESIGN 
AIRPORT CONSULTANTS 
PRODUCTION ENGINEERING 

^HUGH L- b THOMPSON^ CO- M 

Northeaster Flying Togs 


AIRPLANE SPRUCE 

to C '^iceaTn^!^p5k^ S ^^l'd^ 

FRANK PAXTON LUMBER CO. 
KANSAS CITY. KANSAS 

Edward A. Stalker, 302 Eng. Bldg. 

AIRPLANE DESIGN 

Performance Tests 
Aerodynamic Investigations 

Ann Arbor - Michigan 

engine, nowla 

RAGOm\ It V SCHEIE 



CHOICE TERRITORY 1 

STILL OPEN TO DEALERS ! 

Capital raised for going aeroplane 
companies. Especially interested in 
financing aeroplane motors. 

J. MYRON MURPHY CO. 

43 Exchange Place New York City 

HASKELITE 

PLYWOOD 

^HASKEUTE MFC. CORPORATION 
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AIRCRAFT SERVICE DIRECTORY 

WIND CONES 

“^AMERICAN b EQUIPMENT CO. in 

Aviation Emblems 
JOHNSON CO. 

Emblems for Flying Schools— Chibs— Etc. 
W Wing Building Y k N Y 

IS# 

WHERE TO FLY 

California California illinoit 

««■— UNIVERSITY 

HOME STUDY COURSES 

AIRPLANE DRAFTING 
WEEMS SYSTEM OF NAVIGATION 

AERONAUTICAL ENGINEERING 
GROUND SCHOOL OF AERONAUTICS 

||^^Terii ^ 

Learn to Fly at a Midwest 
Airways Corporation School 

Under the direction of John H. Livingston 

FLIGHT INSTRUCTION 

; : : 


California 

Dio, rid of Columbia 


MAHONEY-RYAN 
AIRCRAFT CORP’N 

Potomac Flying Service 
School of Aviation 

Be a Licensed Pilot 

California 

Florida 

Maryland 

.L^E^ATION 

LEARN TO FLY In tbc South 
THIS WINTER 1 

REDUCED RATES 

For Flying Instruction. Now 
Offered to Prospective Student. 

is 

McMULLEN^AVIATION SCHOOL 

"'•THE STEINMETZ ENGINEERING^ CO.^ 

Maryland 

LEARN TO FLY 
BY ENROLLING IN ONE 
OF THE SCHOOLS LISTED ON 
THESE PAGES 

Learn to Fly in Modern Planes 
TRED AVON FLYING SERVICE, INC. 

Easton, Maryland 
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WHERE TO 

FLY 



Nebraska’s 

Largest Flying School 


Ground Mechanics, with Facte 
Building and Repair advantages 

GRAND ISLAND 
FLYING SCHOOL 




Learn to 

Have your lie 
Solo 

Fly Now 

nse by spring ^ ^ 

Mf'g'.'De^rTnTweld 

Hogan-Moyer Aircraft 


efrp., Syracuse, N. Y. 



The fact that schools 
advertising in the 
WHERE TO FLY 
section of AVIA- 
TION have done so 
over a period of years 
is one of the best testi- 
monials to the effi- 
ciency of this type of 
advertising. 


FLYING SCHOOL OF THE 


PITCAIRN AVIATION of 
PENNSYLVANIA, Inc. 


Wrilt for llluitrattd BooUtl 
Land Till. Building 
PHILADELPHIA 


KEYSTONE AIRPORT 

"FLYING COLLEGE” 

i« for p * rtl jjl 1 £Y STONE AIRPORT 


LEARN TO FLT 

T. A. T. FLYING SCHOOL, Inc. 

m 

TEXAS AIR TRANSPORT, Inc. 


IT^Tniid^-F^ 5?o , ;,b W T^, Nal,0 °* 1 
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O NCE more Micarta propellers have demon- 
strated their trustworthiness by carrying to 
a successful conclusion the endurance flight of 
the Question Mark. 


Micarta propellers already are well known 
through the fame won by the flight of the South- 
ern Cross to the Antipodes and also by two other 
planes that made the hop from San Francisco to 


Micarta is a phenolic laminated material fron 
which are made propellers that are strong, bu 
of light weight; free from vibration and chatter 
immune to damage from salt spray, moisture ant 
oil, and of high efficiency. 


The 

Question 

Mark. 


Pulleys, fair-leads, aileron, elevator and rudder 
hinges, and tail wheels also are made of Micarta. 


Ask our nearest office for complete information. 


Westinghouse Electric and Manufacturing Co. 
East Pittsburgh Pennsylvania 




• • • • and 


MICARTA 
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Look to Goodyear 


Goodyear has always been air- 
minded. The history of Goodyear 
participation in aerial science paral- 
lels the development of the industry. 


Here at Akron we have a large and 
veteran department devoted to the 
improvement of Goodyear’s service 
to all types of aircraft. Here, there 
is available to you accurate data 
on airplane tires and other rubber 
equipment; here is the seat of Amer- 
ica’s lighter -than -air authority. 

And all of this experience is avail- 
able to you men who design, build, 
Look to Good- 




c X0htn the World s Crack! 

C drains are too Slow / 

^ • 



h At- won 

HETALPpNE 


t in c ° n ' 

' western 

^b'i^ e 7 
. rhe fr tSt 


nc®°"/ ‘ e sdectei ? 

po^ etea 
v - ra i\ route- 

6V *e ® e 1, jj.ncs, « 

l *>*££«*» 

X non ^ ,. s a fott bv 
| bVmueap bis ' 

[a West C-° a 
'4 ^ . uove tbe 


THE 


PRATT ^WHITNEY AIRCRAFT CO. 

HARTFORD CONNECTICUT 


